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THE COVER-Top: 
June 3, 7965. 
conducted by GSFC’s Dr. Paul Lowman. Middle: 
7965 at 5:70 a.m. by GSFC physisist P. H. Verdone. 
sate l l i te  launched January 22, 7965. 

Baja, California, as seen by Gemini Astronauts Gordon Cooper and Pete Conrad on 
This photo was one in a series taken by the astronauts for synoptic terrain studies being 

The comet Ikeya-Seki as photographed on November 2, 
Bottom: TlROS I X ,  the new “cartwheel” weather 
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Frontispiece-Crossing of the Echo satell i tes over the Minuteman Statue in  Concord, Massachusetts, was 
photographed on December 28, 7965. Echo I is traveling from botton to top of the photo, and Echo I1 is 
passing from right to  left. Lights of a passing plane appear as a streak in the lower right corner. Echo I 
was 60 degrees- above the horizon at about 800 miles altitude. Echo I1 was 76 degrees above the horizon 
and about 700 miles high. The curved scratches are tracks' of stars as earth rotated. 

iv 



CHRONOLOGY 1965 

JANUARY 2 
The Explorer XXII  was tracked using LASER. The 
entire system functioned satisfactori ly. T h e pro- 
grammer placed the satel l i te on the crosshairs o f  the 
guiding scopes. The laser was f ired a t  the satel l i te 
and a photographic recording wos made on the osc i l -  
loscope to record the return beam. When the satel- 
l i te  pass was completed, range measurements were 
made. Eight f i l te rs  were inserted i n  front of  the 
laser to attenuate the laser beam. 

EARLY JANUARY 
OGO I continued to transmit data from a l l  experi- 
ments except the rubidium vapor magnetometer por- 
t ion of  Experiment 4911 (Dr. Heppner, GSFC). The 
experiments were turned of f  on January 2 to save 
power prior to slewing the paddles on January 5. 
Operation of  experiments has ceased due to un- 
favorable aspect o f  the sun which was to las t  un t i l  
mid-February 1965. 

EARLY JANUARY 
Explorer XXll  continued to transmit satisfactory 
ionosphere beacon and doppler signals. 

EARLY JANUARY 
The STADAN network monitored very weak signals 
from Nimbus 1 spacecraft during the preceding week. 

EARLY JANUARY 
Erection o f  the 85-foot steerable antenna for Can- 
berra DAV (Orroral Site) was proceeding on schedule. 

EARLY JANUARY 
SYNCOM Ill operation in  orbit  continued to be normal. 
SYNCOM II was to  be .turned on January 10 after 
being o f f  for forty-six days. 

JANUARY 5 
Bid opening for design-construction contract for 
Decontaminated Spacecraft Assembly Foci  l i t y  - 
Building #11. 

JANUARY 5 
Relay 1 operations for 5868 orbi t  revolutions are as 
follows: 1461 wideband experiments; 703 narrowband 
experiments; 187 demonstrations. The transponder 
has been operated for 335 hours over a period of  
827 operations. 

Spacecraft 

Orbit 
Picture total 
Total  usable (%) 
Nephanalyses 
Storm Bul let ins 
I R  Orbits received 
I R  orbits digi t ized 
IR orbits non-digitizable 
I R  orbits in process 
Grand total  pf  pictures 

VI11 - VI I - 
8,397 

95,573 
87,901 (91.9) 
3,367 

537 
3,245 
2,171 

853 
22 1 

413,651 

5,547 
62,377 
57, 458 (92.1) 
2,345 

649 - 
- 
- 
- 

JANUARY 12 
STADAN reduced IMP-1 coverage from 100% continuous 
coverage to  1 continuous 10 hour period per week. 

JANUARY 12- 14 
The f i rst  Improved Delta design review was held a t  
Doug la s Aircraft Corpora ti on. 

MID JANUARY 
Programming of  TIROS V l l l  was scheduled to support 
the launch of  GT-2 scheduled for the latter part of 
January. 

MID JANUARY 
This month, GSFC started a series of rocket-launched 
acoustic grenade experiments at Point  Barrow, Alaska 
to fu l f i l l  sc ient i f ic  requirements for upper atmospheric 
meteorological data wi th in the Arct ic Circle. Project 
Scientist was Wendell S. Smith. 

Point Barrow, 1,100 miles from the North Pole, i s  300 
miles wi th in the Art ic Circle, a t  71 degrees North 
Latitude. This compares with 58 degrees North 
Lati tude for the Fort Churchi l l  s i te  in  Canada which 
often i s  used for scient i f ic  rocket soundings. 

The Point Barrow s i te  w i l l  serve as a base for sound- 
ing  rocket exploration and measurement of the structure 
and behavior o f  the otmosphere a t  alt i tudes of  30 to 
100 kilometers (19 to 65 statute miles). 

Wind direction and velocity, atmospheric temperature, 
density and pressure data w i l l  be obtained from the 
grenade experiments. These ca l l  f o r  eject ing and 
exploding 12 acoustical grenades along the trajectory 
of  a Nike-Caiun rocket. 

The experiments w i l l  be continued on a quarterly 
JANUARY 6 , basis wi th two or three each quarter. They w i l l  be 

Photographic data from both TIROS VI1 and V l l l  and coordinated w i th  simi lor experiments a t  Fort  Church- 
I R  data from TIROS VI1 continued to be obtained, hill, and NASA's Wallops Station, Va., to obtain 
processed, and uti l ized. Status o f  data from active nearly simultaneous measurements from dif ferent 
TIROS spacecraft was as follows: geographic areas during the various seasons. 

1 
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Abraham Schnapf o f  RCA ond Robert Rados (right) TlROS project manoger take o fino1 inspection look 
o f  the new cartwheel TlROS IX weather sate l l i te  before launch. 

MID JANUARY 
The GSFC Att i tude Control Test Laboratory 
substantially completed. 

MID JANUARY 
Alouette I Satell ite w a s  s t i l l  producing over 
hours of excel lent qual i ty data per day. 

JANUARY 15 

The countdown commenced at midnight. After a short 
hold of approximately 4 minutes the GT-2 spacecraft 
l i f ted off at 14 0359 GMT on a launch azimuth of 105 
degrees. A t  theoretical phase of SECO, MCC a t  Cape 
Kennedy, had a power failure which lasted for over 30 

four seconds cutting off data to  the GSFC computers. At  
346 seconds after l i f tof f  the data was restored and the 
computers determined cutoff vectors on the IP and 
Burraughs/GE sources and determined an in i t ia l  im- 

was 

Construction of two Magnetic Quiet Buildings and two 
Magnetometer Shelter Bui ldings was completed. 

pact point for the spacecraft. 
mission appeared highly successful. 

From a l l  indications the 

JANUARY 19 
The GSFC Data Operations Branch provided prime JANUARY 19 
computing support for the Gemini GT-2 mission. TlROS Vl l l  supported the Gemini launch. 



JANUARY 20 
TIROS VI1 was programmed f o r  ice pictures o f  the 
Northern Islands of Japan in support of the Japenese/ 
National Academy of Science study. 

JANUARY 21 
On i t s  f i r s t  anniversary, Relay II continued to operate 
satisfactori ly. 

The spacecraft operations as of January 20 for 2700 
orbit  revolutions ore as follows: 

887 wideband experiments 
854 narrowband experiments 
118 demonstrations. 

Transponder No. 1 has been operated for 202 hours 
and 25 minutes over a period o f  347 operations and 
transponder No. 2 has been operated for 153 hours 
and 7 minutes over a period of 260 operations. 
Since launch, 1383 hours of radiation data have been 
taken. 

JANUARY 22 
The Satell i te TIROS I X  w a s  launched f r o m  Cape 
Kennedy at  about 02:52 a.m. Prefl ight nominal values 
for the principal elements of the orbit and values far 
these elements obtained from an orbit based on early 
Minitrack data were as follows: 

Prefl ight Values Based on 
Nominal Early-Minitrack 
Volues Data 

Period (minutes) 100 119 
Perigee height (st. miles) 460 436 
Apogee height (st. miles) 460 1,602 
lncl inotion (degrees) 98 96 

Since the orbit  turned out to be more e l l ip t i ca l  than 
onticipated, the Automatic Att i tude Determination 
Program System was used as a primary method for 
determining the attitude of the TIROS I X  spacecroft. 
Th is  system was used during the maneuver sequence 
w!iich brought the spin axis around in to the wheel 
made attitude. It was also used subsequently when. 
the satel l i te w a s  operating i n  this mode.’ Horizon 
sensor data from one of the VEE scanners and solar 
aspect data were used to determine the ott i tude 
during the maneuver sequence. 

A new portion of the Automatic Att i tude Determination 
System was developed for use in reducing and evalu- 
at ing housekeeping status telemetry data from the 
TIROS I X  satel l i te on o near real-time basis. Th is  
system performed satisfactori ly. 

Status o f  TlROS Satell ites os o f  Jonuary 23, 1965 

Launch Usefu l  Pictures 
Date L i f e  Taken 

TIROS I 
TlROS I I  
TIROS Ill 
TlROS I V  
TIROS V 
TIROS VI  
TlROS VI1 
TIROS V l l l  
TIROS I X  

Apr. 1, 1960 2-1/2 months 
Nov. 23, 1960 10 months 
July 12, 1961 4-1/2 months 
Feb. 8, 1962 4-1/2 months 
June 19, 1962 10-1/2 months 
Sept. 18, 1962 13 months 
June 19, 1963 operating 
Dec. 21, 1963 operating 
Jan. 22, 1965 operating 

Total A p t  Pictures 

22,952 
36,156 
35,033 
32,593 
58,226 
66,674 
95,573 
62,377 

4,067 

JANUARY 25 
The Goddard Space F l igh t  Center was assigned 
responsibi l i ty to develop a series of Radio Astronomy 
Explorers Satellite. 

Designated as Radio Astronomy Explorers, two satel- 
l i tes  (RAE-A and RAE-B) w i l l  be designed to in- 
vestigate low-frequency (long wavelength) emissions 
from.our galaxy, i t s  planets, and the stars. The space- 
craft w i l l  be launched into circular orbits a t  olt i tudes 
of about 3,700 miles. 

The satel l i tes w i l l  measure the intensity o f  the sig- 
nals, their frequency, times o f  emission and, wi th in  
limitations, define the regions o f  space i n  which 
they originate. 

The f i rs t  launch was not expected before 1967. The 
launch vehicle w i l l  be a Thrust-Augmented Improved 
Delta. Total weight of the spacecratt was expected 
to be around 280 pounds. 

The rodio ostronomy satel l i tes w i l l  provide the f i r s t  
mopping of our galaxy a t  frequencies below iono- 
spheric cutoff. 

Designs cal led for the development of two 750-foot 
V-shaped antennas mounted apposite each other, 
forming a giant X. They would be anchored to the 
basic spacecraft, a cytinder of about 40 by 40 inches, 
capped by two truncated cones. 

JANUARY 27 
The Explorer X X V l  spacecraft completed 120 orbits. 
To date 161 hours of data have been processed and 
133 hours shipped. 

JANUARY 31 
The Nutley ITTFL ground station operations wi th  
Relay was terminated. 

LATE JANUARY 
The STADAN network continued to monitor for Nimbus 
signals at  Quito and Blossom Point. No signals o f  
useable qual i ty were received. 
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LATE JANUARY 
SYNCOM I I  and Ill continue to operate sotisfactori ly 
in orbit. SYNCOM I I ,  dr i f t ing westward crossing the 
equator a t  89O east longitude on January 28. DOD 
actual communications t ime usage o f  the spacecraft 
i s  14 hours per day. 

SYNCOM I l l  continues to hover o t  the international 
date line. I t s  posit ion al lows communications ac- 
quis i t ion from DOD stat ions located in  the USA, 
Philippines, Saigon, Vietnam, and two ship-board 
terminals. 

LATE JANUARY 
Status o f  TIROS I X  - Picture qual i ty from both 
cameras was excellent. Pictures were being token 
around the apogee hump (moximum alt i tude 1400 n.m.) 
instead o f  the nominal 400 n.m. altitude. Therefore, 
the camera was f i r ing late and photography was tipped 
1 8 O  a f t  of vert ical.  The picture format contained 
more space, horizon, and earth area than expected 
under the nominal conditions. Also, because of the 
high picture altitudes, the resolution a t  sub-satel l i te 
point was proportionally reduced to 6 n.m. per TV 
l ine  from the predicted 1.6 n.m. resolution. 

Part icularly noteworthy in picture coverage by TIROS 
I X  were excel lent pictures of Antarctica, including the 
Ross Sea Ice  Shelf, v i r tual ly the entire continent of 
South America, major storms over mid-USA, west 
coast of Mexico and Baia Penninsula, Alaska, and 
swath of pictures covering entire east coast of Afr ica 
from Mozambique to northern Egypt. 

Spacecraft Status as o f  
Jan. 27, 7965 I X  - V l l l  - VI  I - 

Orbit 
Picture tota I 
Tota l  useable (X) 

Nephanalyses 
Storm bul let ins 
I R  orbits received 
I R  orbits d ig i t i zed  
I R  orbits non-digitizable 
I R  orbits in process 
Grand total  of  pictures 

8,693 
97,376 
89,634 
(92.0) 

3,429 
554 

3,370 
2,320 

885 
165 

417,079 

5,844 
63,932 
58,926 
(92.2) 
2,395 

651 - 
- 
- 
- 

70 
1,460 - 

74 
19 
- 
- 
- 
- 

JANUARY 31 
The col l imation tower o t  the Goddard Range and 
Range Rate Site i n  Madagascar was struck by lightning, 
causing damage to the synthesizer modulator and 
cabling. Needed replacement transistars were 
shipped. 

FEBRUARY 
The instal lat ion and checkout of the Goddard Range 
and Range Rate System on Madagascar was about 50% 
complete and the acceptance tests are to be performed 
during the week ending March 13. 

EARLY FEBRUARY 
Goddard Industr ial Applications Off ice was desig- 
nated "Technology Ut i l izat ion Office." 

EARLY FEBRUARY 
A test was successfully conducted to demonstrate the 
feasibi l i ty  of  using telephone l ines from remote 
stations to GSFC as a means of  providing real-time 
dato reduction for PFM and IMP telemeters. 

According to  plans coordinated by Ground Systems 
Manager Thomas Moore, a portable tape recorder i n  
Bui ld ing 14 was arranged to record on IMP I I  PFM 
signal sent from Woomera, Austral ia v ia the SCAMA 
telephone network. The output of  o telemetry re- 
ceiver a t  Woomera was arranged to be simultaneously 
recorded on a local tape recorder, and sent v ia 
SCAMA to Goddard. This w i l l  a l low later comparison 
of  the signols before and after transmission. The 
analog tape was taken from Building 14 to College 
Park where i t  was played back through the IMP line 
(F5) a t  16 times the recorded speed, similarly to the 
routine high-speed IMP data processing. After some 
di f f icul ty i n  establ ishing synchronism a buffer tape 
wos made, printed-out on the Technitrol printer, and 
the performance parameters read visual ly from the 
pr i n t-o u t . 
The quali ty of  the telephone l ine was excel lent in 
respect to impulsive and thermal noise levels; they 
were. estimated to be more than 20 db below the sig- 
nal. The equalization o f  the l ine wi th respect to 
amplitude response was undetermined ond there i s  
some indication that additional equalization w i l l  be 
necessary. Relat ive phase delay appeared to be wel l  
wi th in the tolerance of the system, i t  being charoc- 
ter ist ic of  PFM that it is nearly immune to this type 
of  distortion. 

Unequal transmission of the frequency bursts caused 
some trouble wi th the automatic gain control circuits 
o f  the comb filter, affect ing synchronization. Further 
di f f icul ty was occasioned by there being no time sig- 
na l  or servo control signal recorded on the analog 
tape at Goddard. These omissions have to be recti f ied 
during subsequent tests. 

The signal from the satel l i te at a ronge of  92,000 km 
seemed to be very good, and was we l l  above the 
normal threshold of  the data processing equipment. 

EARLY FEBRUARY 
Both SYNCOM I I  and I l l  were operating sotisfactori ly 
i n  orbit. SYNCOM I l l  telemetry and command system 
was employed i n  successful VHF aircraft through the 
satel l i te to ground teletype tests. These tests were 
port of a series conducted by the Air  Transport 
Association in conjunction with NASA Headquarters, 
Hughes Aircraft, Boeing Aircraft, and the Pan Amer- 
ican World Airways, and supported by the SYNCOM 
Project Office. 

EARLY FEBRUARY 
Stereo tests v ia  RELAY 1 1  were successfully com- 
pleted on revolutions 2795 (2/2) and 2803 (2/3) by 
the FCC using the Moiave RELAY Test Station. 
This was the f i rs t  time a communications satel l i te 
retronsmitted o stereo broadcast. 
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EARLY FEBRUARY 
The Nimbus I tracking records from Alaska for the 
375 orbits of useful l i f e  o f  the spacecraft were re- 
analyzed by a group headed by George Harris in the 
Network Engineering and Operations Division. Auroral 
ionospheric effects were considered to be present 
when the signal level  scint i l lat ions were greater than 
1 db peak-to-pea k. 

EARLY FEBRUARY 
An average of  425 pictures per day taken by TIROS 
I X  were being received with over 99% of them being 
meteorological Iy usefu I .  

FEBRUARY 1 
Advance notice to bidders was issued involving a 
construction contract for a road interchange, wi th the 
Baltimore-Washington Parkway, from the Goddard 
Space F l igh t  Center. 

Bid openings scheduled for March 23, 1965. 

FEBRUARY 3 
The Satel l i te OS0 II was launched from Cape Kennedy 
a t  about 11:36 a.m. Prefl ight nominal values for the 
principal elements of  the orbi t  and values for these 
elements obtained from an orbit  based on early 
Minitrack data were as follows: 

Prefl ight Values Based on 
Nominal Ear ly Minitrack 
Values Date 

Period (minutes) 96 97 
Perigee height (st. miles) 344 343 
Apogee height (st. miles) 344 393 
Incl ination (degrees) 33 33 

FEBRUARY 4 
The Space Science Steering Committee selected the 
fol lowing experimenters for Applications Technology 
Satellite-B: 

1. 
2. 

3. 
4. 

5. 
6. 
7. 
8. 

W.L. Brown, BTL,  Part ic le Telescope 
J.C. Winckler, University of Minnesota, Electron 
Spectrometer 
J.W. Freeman, Rice University, Ion Detector 
F .B. Harrison, TRW-ST L, Proton-E lectron 
Spectrometer 
P.J. Coleman, UCLA, Magnetometer 
G.A. Paulikas, Aerospace, Omnidirectional Detector 
R.C. Waddel, GSFC, Solar Cel l  Dhmage 
J. Triolo, GSFC, Thermal Coatings 

FEBRUARY 5 
The IMP !I  spacecraft apparently provided gaod cover- 
age of the February solar event. The spacecraft had 
been turned on about 40 minutes prior to the storm corn-, 
mencement (no data had been acquired for the previous 
twenty-four hours); nearly complete coverage was 
obtained through 0900 on February 9 when inter- 
mittent operation began. 

FEBRUARY 9 
The U.S. Senate approved b i l l  designating March 16 - 
each year as a day to honor the memory of the late 
Dr. Robert Hutchings Goddard o f  Auburn, Mass., as 
"THE FATHER OF MODERN ROCKETRY." 

FEBRUARY 9 
Six o f  the eight scient i f ic  experiments carried by the 
Orbit ing Solar Observatory II have been turned on and 
were transmitting excel lent data. 

The two experiments not ye t  operating were the ultra- 
v io let  scanning spectrometer provided by Harvard 
University and the ul t raviolet  spectrophotometer 
provided by the Goddard Space F l igh t  Center. Both 
experiments were turned on but irregulari t ies in the 
data received were noted. 

A program to determine the nature and probable cause 
of the irregulari t ies was being worked out. 

A l l  other functions of the satel l i te - such as volar 
power supply, telemetry system, tape recorder, tem- 
perature control and command system-were normal. 
The spin-rate i s  30 revolutions per minute. The 
pointing control system which aims the sai l  portion of  
the spacecraft at the Sun was exceeding i t s  planned 
accuracy of one ardminute. 

The 545-pound OS0 I I  was launched into a near c i r -  
cular orbit  from CGpe Kennedy, Fla., by a three stage 
Delta rocket Feb. 3. It was the heaviest satel l i te 
ever orbited by Delta. 

FEBRUARY 12 
After almost seven years, Vanguard I appeared to be 
silenced. Though i t  may continue to c i rc le  the Earth 
for we l l  over 200 years, i t s  radio s i  gnals had weakened 
to a point that engineers thought the satel l i te may 
never be heard from again according to an announce- 
ment made by NASA. 

The six-inch, 3.25-pound sphere, the second of the 
U.S. satel l i tes, was launched by the U.S. Navy 
March 17, ,1958, os a part of the International Geo- 
physical Year program. It was sent into an orbit  that 
ranged from about 405 ta 2464 miles above the Earth 
by the Navy three-stage Vanguard rocket, from which 
the Delta launch vehicle was developed. 

For more than six years i t  transmitted radio signals 
from space on i t s  assigned 108-megacycle frequency 
powered only by s ix  quartz-covered arrays of solar 
cel ls. Of f i c ia l l y  known international ly as 1958 Beta I I ,  
Vanguard I i s  c i rc l ing the globe every 134 minutes and 
has an apogee of about 2,442 miles and a perigee of  
about 402 miles. 

Although the primary purpose of the launch was a test  
of  the performance of the Vanguard rocket, the small 
sphere i t  carried achieved such a remarkably stable 
orbit  that i t  became one of the nation's most important 
satel l i tes. Probably the most noteworthy o f  i t s  many 
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SPACE TRACKING AND DATA ACQUISITION NETWORK (STADAN) 

[FEB. 65) 

MINITRACK 40 FT PARABOLIC ’ FACILITY ’ ANTENNA SYS. 
DATA ACQUISITION Ycb PROPOSED DATA 

LA ACQUISITION FACILITY ’ FACILITY 

MANNED SPACE FLIGHT NETWORK [MSFN) 
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LET I E  I 
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HE LD’S W EAT 

The  World’s Weother on February 73 OS seen by TIROS I X  Weather sotellite. 
is o composite o f  the  series o f  pictures recorded during the day. 

The  photo 
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major contributions to science and knowledge was the 
discovery of the "pear-shaped" Earth. 

With the satell i te, scientists also were able to study 
and measure the *far out" density o f  the otmosphere, 
i n  a region some 465 miles above the Eorth. It also 
provided extensive observation and measurements of 
variations in a i r  density which are associated with 
solar act iv i ty  and the f i r s t  quantitative data on how 
solar radiation pressure effects a satell i te's orbit. 

When NASA phased out the 108-megacycle radio band 
used for sc ient i f ic  satel l i tes during the IGY, the 
agency's tracking and data acquisit ion fac i l i t ies  were 
gradually converted to the internationally allocated 
136-megacycle band. A t  the close of 1964, the stot ion 
near Quito, Ecuador, was the only NASA station s t i l l  
monitoring on the 108-megacycle frequency. 

Vanguard 1's transmissions had steadily degraded over 
the years to the degree that it was expected that the 
signols would be acquired at  Quito only under ideal 
conditions, such as when the sate l l i te  wos i n  sunl ight 
near perigee. These conditions prevoi led during the 
later part o f  1964; however, the signals were too weak 
for the Quito station to acquire them. 

Vanguard's signals were acquired in May 1964, and 
although few engineers suspected i t  o t  the time, this 
proved to be the l as t  time the sote l l i te  was heard. 
The Quito station continued i t s  twice a week monitor- 
i ng  without success unt i l  Feb. 10, when i t  was d i  
rected to discontinue i t s  efforts. 

Engineers at  the Goddard Space F l i gh t  Center which 
operates NASA's space tracking and dato acquisit ion 
network d i d  not rule out the remote poss ib i l i ty  that the 
tiny satel l i te w i l l  regain i t s  voice but, Vanguard I i s  
never again expected to b e  o f  scienti f ic u s e as a 
transmitting satell i te. 

FEBRUARY 14 
An ad was placed in the Los Angeles Times recruit ing 
for the Delta Program at  Western Test  Range. 

FEBRUARY 14 
The San Marco-A spacecraft stopped transmitting 
after several weeks of increasingly weak and inter- 
mittent transmission. STADAN was requested to sus- 
pend operations in support of th is  satell i te. 

MID FEBRUARY 
The GSFC Data Operotions Branch supported various 
GT-3 simulations. 

MID FEBRUARY 
Payload for the f i rs t  Spin Stabilized Spacecraft i n  the 
Applications Techno logy Satel Ii te series tento ti vely 
included the fol lowing experiments: 

Techno logy: 
t 

Communications (6-4 gc) 
Communications (VHF) 
Nutation Sensor 

Environmentol Measurements: 

1. Part icle Telescope by BTL 
2. 

3. 
4. Proton-Electron Spectrometer by TRW-STL 
5. Magnetometer by UCLA 
6. Omnidirectional Detector by Aerospace 
7. 
8. Thermal Coatings by GSFC 

Electron Spectrometer by University o f  
Minnesota 
Ion Detector by Rice University 

Solar Cel l  Damage by GSFC 

MID FEERUARY 
Operation of a near real-time dota system began a t  the 
OS0 Control Center satisfactori ly. The 400 bit/second 
dato from OS0 82 was received successfully in real- 
time. 

FEBRUARY 15 
The Bendix F ie ld  Engineering Corporation, Owings 
Mills,. Md., was selected for a contract for the opera- 
tion, maintenance and support services of the Manned 
Space F l ight  Network of tracking stations. 

The cost-plus-award-fee contract was valued at  ap- 
proximately $36 mi l l ion over two years. If annual 
options are exercised the contract might be extended 
for up to three years more. It would thus not  only 
cover Gemini but would also include the Apollo 
program. 

FEBRUARY 16 
The Satell i te Pegasus, Saturn SA-9 was launched from 
Cape Kennedy a t  09:37 a.m. Prefl ight nominal values 
for the principal elements o f  the orb i t  and values for 
these elements obtained from an orb i t  based on early 
radar and Minitrack data were as follows: 

Prefl ight Values Based OR 

Nominal Early radar and 
Values Minitrack Data 

Period (minutes) 97 97 
Perigee height (st. miles) 309 308 
Apogee height (st. miles) 464 462 
Incl ination (degrees) 32 32 

Predictions were made as required for stations of the 
Stadan and Manned Space F l ight  Networks. 

FEBRUARY 16 
A contract was awarded to the Univac Div is ion of 
Sperry Rond Corp., St. Paul, Minn., for d ig i ta l  data 
processors to be  used in Project Apollo. 

The fixed-price contract totaled $8,879,832 for 22 
d ig i ta l  data processing systems to  be installed at 
nine ground fac i l i t ies  and aboard three ships. 
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The contract olso cal led for computer programming 
assistance to apply the characteristics o f  the equip- 
ment i n  modifying present computer programs or 
developing new ones for Project Apollo requirements. 

One system was to be instal led at  the Monned Space- 
craft Center, and one at  the Goddard Space F l i gh t  
Center, Greenbelt, Md., which operates the network o f  
tracking and data acquisit ion stations supporting 
Apollo. Two systems w i l l  be instal led at  the stations 
a t  each of the fol lowing locations: Ascension Island; 
Bermuda; Carnarvon, Australia; Guam; Guaymas’, 
Mexico; Hawaii, and Merritt Island, Fla.; and aboard 
three of the Apollo tracking ships. 

FEBRUARY 17 
Ranger 8 was launched by a Goddard launch team from 
Cape Kennedy. L i f t -o f f  occurred ot  17052 w i th  a l l  
c i rcu i t  status indicators green. Network performance 
during launch and midcourse maneuver was considered 
good. Extremely low geomagnetic act iv i ty  contributed 
to better than average propagation conditions which 
continue to remain good a t  th is  time. GSFC was to 
participate in Ranger 8 mission through lunar impact 
February 20, 1965. 

An interesting stereo effect was m t e d  during the 
early phase o f  the f l ight  when the spacecraft was 
visible simultaneously from Johannesburg, South 
Afr ica and Woomera Australia and the same analog 
T/M data was being received at  both stations and 
transmitted via SCAMA to the SFOF at  Pasadena. 

F EB RU ARY 17 
NASA and the Department of Defense have agreed to 
establish a Delta launch vehicle capabil ity a t  the 
Western Test  Range near Lompoc, California. 

In a Memorandum o f  Agreement, NASA and DOD w i l l  
share costs o f  establ ishing the WTR Delta capabil ity 
based on the estimated use of the vehicle by each 
agency. 

The Goddard Space F l ight  Center, and the Space Sys- 
tems Division, Air Force Systems Command were 
responsible for carrying out the agreement. 

FEBRUARY 18 
NASA awarded a $10,940,000 contract to Douglas Air- 
craft Co., Inc., Santo Monica, Calif., for mission 
integration and launch services of Delta launch vehicles 
a t  Cope Kennedy, Fla. 

The cost-plus-fixed-fee contract covered the calendar 
year 1965. Douglas has been providing the services 

for Thor and Delta vehicles since 1959. 

F E BRU ARY 18 
On Thursday, February 18 during Relay I1 revolution 
2915, a group of Cub Scouts at  the Fernwood Elemen- 
tary School i n  Bethesda, Maryland spoke to another 
group at the American School in Tokyo, Japan via 
COMMOJ, the Relay I1 spacecraft and COMIBA. 

FEBRUARY 19 
Instrumentation for the nation’s f i r s t  Orbiting Astro- 
nomical Observatory was revised to keep the launch on 
schedule for late 1965 and to al low more time for 
developing a complex sc ient i f ic  experiment that has 
encountered delays, i t  was announced by NASA. 

Inclusion of three X-ray and gamma ray telescopes on 
the f i r s t  OAO was approved and the Smithsonian 
Astrophysical Observatory’s Celescope experiment 
was rescheduled for the third OAO. 

Unaffected by the change and proceeding on schedule 
for a 1965 launch i s  the University o f  Wisconsin’s 
photometer telescope system to measure the energy 
distr ibution and emission intensit ies o f  stars. 

The Celescope experiment i s  designed to map the stars 
and nebulae through observations in the ultra-violet 
region of the spectrum. Development problems have 
centered around the image tube used to detect specif ic 
bandwidths in the ultraviolet.  

The three X-ray and gamma ray telescopes, already 
fabricated, contain experiments proposed by the 
Massachusetts Inst i tute of Technology (Will iam 
Kraushaar, principal investigator), the Lockheed 
Missi les and Space Div is ion of Lockheed Aircraft 
Corp. (Phi l ip  Fisher, principal investigator) and the 
NASA Goddard Space F l i gh t  Center, (Kenneth Frost, 
principa I investigator). 

The MIT experiment i s  designed to survey the sky to  
detect high energy gamma rays that do not originate 
from Earth. The 37-pound instrument uses two detec- 
tors, a crystal scint i l lator and Cerenkov counter, to 
determine the diredtion o f  incident gamma rays. 

The Lockheed experiment i s  designed to survey the 
n ight  sky to seek new sources o f  low-energy (soft) 
X-rays and to study those recently discovered. Pri- 
mary detection elements are two 75-pound arrays of 
high-gain gas proportional counters-gas f i l led cham- 
bers that count penetrating X-rays and measure their 
energy. 

The 60-pound Goddard experiment w i  I1 detect low-energy 
gamma rays using a thall ium activated sodium iodide 
crystal and three photomultiplier tubes. 

FEBRUARY 23 
SYNCOM II was stopped at  72.5’Ee longitude. This 
was to be the f inal  positioning of SYNCOM II because 
the on-board propulsion system fuel supply should be 
exhausted as a result of the stopping maneuver. The 
Department of Defense was to use SYNCOM I1 a t  this 
location. 

FEBRUARY 24 
A $2,740,000 contract was awarded to Coll ins Radio 
Co., Dallas (Tex.) Division, for Unif ied 5-Band telem- 
etry Systems for three 85-foot diameter antennas i n  
support of Project Apollo. 
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Under the fixed-price type contract Col l ins w i l l  ins ta l l  
the three systems a t  antennas to be bu i l t  a t  Goldstone, 
Calif.; Canberra, Australia, and Madrid, Spain. 

Unif ied S-Band telemetry i s  capable of combining in  a 
single radio transmission the signals for tracking, 
command, voice communication w i th  the astronauts, 
data on the condition of  the spacecraft and information 
from i t s  experiments. Instead o f  requiring separate 
antennas for each of  these functions as wos necessary 
for Project Mercury, the Unif ied 5-Band System i s  used 
with a single antenna. 

For long distance space communicotion, the 85-foot 
diameter parabolic antenna with i t s  sensit ive receiver 
and powerful transmitter makes possible contact wi th 
the astronauts on their way to the Moon, during their 
landing, and on their journey bock to Earth. 

The new contract i s  a follow-on to a NASA contract of  
July 10, 1964, under which Col l ins was to supply nine 
complete Unif ied S-Band Systems for 30-foot diameter 
antennas and various part ial  systems and other services. 

L A T E  FEBRUARY 
Launch Phase Simulator (Goddord Building No. 15) 
about 75% complete. 

LATE FEBRUARY 
The Orbiting Geophysical Observatory I, launched last  
September 4, received a new lease on l i fe  i n  late 
February when ground commands were used to admin- 
ister *shock treatments" to a faulty inverter. 

Had the inverter continued to malfunction, OGO's l i fe -  
time would have been shortened considerably because 
of the lack of electr ic power. The inverter supplies 
power for rotation of the solar panels to keep them at o 
proper angle to the Sun. 

The remote control shock treatment, commanded from 
the ground, consisted of  applying electr ical charges of  
various voltages through the inverter. This "therapy" 
was successful and a l l  OGO 1's systems except the 
attitude control system were functioning normally. 

MARCH 4 
The NASA's Orbiting Solar Observatory I1 completed 
i t s  f i rst  month i n  orbit  a t  11:36 a.m. EST after c i rc l ing 
the Earth 419 times. 

During i t s  f i rst  month of  operation, the 545-pound 
solar observatory has sent an average o f  seven miles 
o f  tape-recorded data dai ly to ground stations. These 
data are being processed and sent to experimenters 
from three universit ies and three government agencies. 

One of OSO's eight scient i f ic  experiments was not 
functioning and part of  another was returning only 
scrambled data when i t  was operating. 

The ul t raviolet  scanning spectrometer provided by 
Harvard University was not working as planned despite 
efforts to correct irregulari t ies i n  data transmission. 

The spectroheliograph portion o f  the Naval Research 
Laboratory coronagraph experiment was being operated 
i n  the scanning mode o f  the spacecraft, but d i f f icul t ies 
have been encountered in understanding the data. 

Earl ier problems experienced with data transmissions 
from the Goddard ul t raviolet  spectrometer experiment 
have been resolved and i t  was operating normally. 

MARCH 4 
The Mexican and U. S. governments agreed to extend 
to 1970 their agreement for operation of  the tracking 
stat ion a t  Guaymas, Mexico. 

Extension of the agreement continued the former Project 
Mercury tracking station for NASA's Project Gemini 
two-men-in-orbit program and Proiect Apollo, manned 
moon- I and i ng pro gram. 

The agreement, which established the stat ion in  1960 
for the Mercury program, was amplified in 1963 to 
include unmanned scient i f ic  satel l i tes as wel l .  The 
two governments also have agreed upon other areas of  
cooperation, particularly in meteorologicol sounding 
progroms. 

In  support of Project Gemini, the Guaymas stat ion 
provides dual capacity in tracking the Gemini space- 
craft and the Agena rendezvous vehicle simultaneously. 
It i s  the f i rst  North American land station to establ ish 
voice communication wi th the Gemini astronauts after 
their orbi t  sweeps them past Austral ia across the 
Paci f ic  Ocean toward the United States. . 

MARCH 5 
The Early Bird prototype, f i rst  commercial communica- 
tions satellite, arrived at Cape Kennedy. 

MARCH 6 
The Honolulu voice/data switcher was instal led and 
became operational. The voice/data switcher w i l l  be 
used i n  conjunction wi th the GT-3 mission. 

MARCH 9 
During a readout a t  the Wallops CDA station, TIROS 4/11 
transmitted i t s  100,000th picture. This was the f i r s t .  
time i n  TIROS history that the 100,000 picture mark 
was reached by a single spacecraft. The next runner-up ' 

was T lROS Vll l  with a current total  of  68,219 pictures. 

MARCH 10 
How Goddard Space F l igh t  Center Has Grown 

March 76, 7967 
Total Plant Value 
Total Property - 552 Acres $15,300,000 

Fac i l i t ies  Complete 
Space Projects Building (Building # 1) 
Research Projects Laboratory (Bldg. #2)  
Central F l igh t  Control and Range Operations 
Laboratory (Bldg. #3) 
Central Power Plant and Service Shops 
(Bldg. #4 )  
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Facilities Under Construction 
Instrument Construction and Instal lat ion 
Laboratory (Bldg. # 5 )  
Space Sciences Laboratory (Bldg. #6) 

Total Plant Value 
Total Property - 1175 Acres 

Space Projects Building (Bldg. #1) 
Research Projects Lab. (Bldg. #2) 
Central F l igh t  Control and Range Operations Lob. 

Central Power Plant and Service Shops (Bldg. #4) 
Instrument Construction and Instal lat ion Lab. 

Space Sciences Lab. (Bldg. #6) 
Payload Testing Fac i l i t y  (Bldg. #7) 
Sate l l i te  Systems Lob. (Bldg. #8) 
Gotehouse, Pump House, Water Tower 
Environmental Testing Lab. (Bldg. # l o )  
Applied Sciences Lab. (Bldg. #11) 
Tracking & Telemetry Lab. (Bldg. #12) 
Spacecraft Operations Faci l i ty  (Bldg. #14) 
Development Operations Bldg. (Bldg. #16) 
Multi-purpose Bldgs. (Bldgs. Nos. 17, 18, 19, & 20) 
Anechoic Chamber 
Antenna Control Faci l i ty  
Antenna Test Fac i l i t y  
Bi-Propellant Foci l i ty  
Gas Cylinder Storage Faci l i ty  
Ground Plane Test Faci l i ty  
East Gatehouse 
Lawn Sprinkler System 
Magnetic Test Fac i l i t y  
Optica I Tracking Observatory 

Meteorological Systems Development Lab. (Bldg.#21) 
Data Interpretation Lab. (Bldg. #23) 
Launch Phase Simulator Faci l i ty  (Bldg. #15) 
Addition to Central Refrigeration and Heating Plant 

March 76, 7965 

$151,800,000 
Foc i  li ties Complete 

(Bldg. #3) 

(B1dg. # 5 )  

Facilities Presently Under Construction 

(Bldg. #24) 

MARCH 11 
Status of TlROS Photos: 

l X  - V l l l  - Spacecraft V I /  - 
Orbit 9,302 6,446 564 
Picture Total 100,034 68,219 18,951 
Total usable 92,115 63,016 18,416 
(7%) (92.1) (92.3) (97.1) 

Nephona lyses 3,437 2,405 1,393 
Storm Bul let ins 554 651 363 
IR orbits received 3,479 - - 
IR orbits digit ized 2,455 - - 
I R  orbits non-digit izable 920 - - 
I R  orbits in process 104 - - 
Grand total  of 
TlROS pictures 442,905 

MARCH 12 
President Lyndon B. Johnson signed Publ ic Law 89-5 
(S.301) designating March 16, 1965 as a spec io l  day in 
honor of Dr. Robert H. Goddard. 

MARCH 12 
Stages 1 and 2 of Delta-30 (Early Bird) were erected at 
Pod 17A. Checkout proceeding on schedule. 

MID MARCH 
NASA's f loating launch platform, the USNS Craatan, 
completed the Balboa-to-Lima leg o f  i t s  sea-going 
expedition across the Equator of f  the West Coast of  
South America. 
The 'sounding rocket ship" departed Balboa, Panama 
Canal Zone, March 6, and arrived a t  Lima, Peru, 
March 13. During the interval ten two-stage sounding 
rockets were launched from the deck of the ship, carry- 
ing upper atmosphere and ionosphere experiments for 
the University of  Michigan, the University of New 
Hampshire, and NASA's Goddard Space F l igh t  Center. 
Also three single-stage Arcas meteorological rockets, 
two of which carried experiments to measure ozone in 
the atmosphere, were sent aloft. 

USNS Croaton 

MARCH 16 
A conference telephone c a l l  v ia RELAY II communi- 
cations sate l l i te  was held in honor of the late Dr. 
Robert H. Goddard, whose pioneering space achieve- 
ments have been r e c o g n i z e d  by Presidential 
proclamation. 

The ca l l  was from Washington af f ic io ls to Worcester, 
Moss., where Dr. Goddord's widow was attending 
Goddard Day a t  Worcester Polytechnic Institute. 

Routing of the ca l l  was made through RELAY II, 
4,200 mi les  above Hawaii. 

The ca l l .was  arranged by Vice President Hubert H. 
bumphrey, who i s chairman of the Notional Aeronautics 
and Space Council, but a schedule conf l ic t  made i t  
impossible for him to participate. 
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ANNOUNCEMENT 

Mrs. Goddard heard Dr. Hugh L. Dryden, Deputy Admin- 
istrator of  the National Aeronautics and Space Ad- 
ministration, send greetings from Washington. He 
w i l l  introduce House Speaker John W. McCormack and 
Rep. George P. Miller, Chairman of  the House Com- 
mittee o f  Science and Astronautics. Other cal lers to ld 
o f  the impact of Dr. Goddard's invention on their areas 
o f  technology. Dr. Albert C. Hall, Deputy Director 
(Space), Off ice of Defense Research and Engineering, 
Department of  Defense, represented the mil i tary. 

Dr. Robert M. White, Chief, United States Weather 
Bureau; George Sampson, Director of Operations, 
Communications Satel l i te Corp.; and Dr. Harry J. 
Goett, Director, NASA's GSFC, named for the late Dr. 
Goddard, spoke on the conference line. 

3 /16 /65  

GODDARD SPACE FLIGHT CENTER 1- 
Thirtv-nine years have passed since Dr Robert 

H Goddard su~cessfully launched his first liquid- 
fuel rocket from an Auburn, Massachusetts farm The 
event, comparable to Kltty Hawk ~n its slgnlflcance, 
failed to arouse any publlc attention. To those of 
us who have becolue personally involved in the U S 
Space Program, the date of March 16, 1926, assumes 
ever increasing Slgnlfleance Dr Goddard's sclen- 
tific curiosity, teoacily, and inventiveness gave 
birth to a new age The staff of thzs Center takes 
pride in recognlzlng the contrlbutlons of this Amer- 
i can pioneer whose namt thc Center bears ~n honor 

HA-iRY J. GOETT 
Director 

MARCH 18 
Ground breaking ceremonies were held for the antenna 
TIROS Operational Satellite Systems a t  Wallops 

5 Island, Virginia. 

MARCH 18 
Pre bid meeting held on March 9, 1965. Bid opening for 
Magnetic Tape Quali ty Control Center-Building No. 16. 

MARCH 19 
After a successful simulation, plans were announced 
to use SYNCOM II synchronous communications satel- 
l i t e  to communicate between the GT-3 spacecraft and 
Cape Kennedy, Fla. 

SYNCOM II w i l l  be used i n  the communications l ink 
as the astronauts pass over the Indian Oceon. The 
astronauts w i l l  be able to talk to the GT-3 f l igh t  
director in  the mission control center a t  Cape Kennedy 
and spacecraft telemetry w i l l  be sent at the same time. 

Telemetry signals and voice messages w i l l  come from 
the manned spacecraft to a surface ship, the USNS 
Coastal Sentry, located i n  the Indian Ocean. The 

I 

surface station, USNS Kingsport, which w i l l  then be 
lying a few miles away. From there the signals w i l l  
be transmitted up to SYNCOM 1 1 ,  22,300 miles above 
the Indian Ocean, down to a ground stat ion at Clark 
Air  Force Base, Republic of the Philippines, and by 
coble to  a NASCOM (NASA Communications Network) 
stat ion near Honolulu. 

From Honolulu the transmission w i l l  go by cable to the 
U.S. and then by land l ine to the Goddard Space F l igh t  
Center, Greenbelt, Md. and on down to the f l ight  
director a t  Cape Kennedy. 

Simultaneously, the same signals w i l l  be transmitted 
from the Coastal Sentry via high frequency radio to a 
NASCOM station near Perth, Australia. Cable w i l l  
carry i t  to the NASCOM station at Honolulu. There, 
the better reception of the two transmissions w i l l  be 
selected and sent to the Cape. Return signals w i l l  be 
handled i n  the same manner. That is, messages from 
the U.S. w i l l  be sent to Honolulu, then via the satel l i te 
and the high frequency radio route. 

In today's test the successful transmission was between 
the USNS Kingsport and the mission Control Center 
v ia SYNCOM I I ,  Clark AFB, and Honolulu relay points. 

The SYNCOM II, bu i l t  for NASA by Hughes Aircraft Co., 
satel l i te moves i n  a figure eight pattern 33 degrees 
north and south of the Equator along the longitude o f  
66.59 degrees East. The Coastal Sentry i s  a t  80 de- 
grees E. longitude and 30 degrees 5. lattitude. 

Department o f  Defense ground crews are in  charge of  
satel l i te communications aboard the Kingsport and a t  
Clark Field. SYNCOM II was stopped by NASA at i t s  
present location and w i l l  be turned over the DOD for 
further experimental use a t  the end of March. 

MARCH 19 
President Lyndon B. Johnson has sent a message of  
congratulations to Australian Prime Minister, S i r  
Robert Menries, on the occasion of  the dedication of  a 
new United States lunar and planetary spacecraft 

tracking station near Canberra, Australia. 

President Johnson cal led the opening of the Deep 
Space Network faci l i ty  o f  the National Aeronautics and 
Space Administration "another step forward i n  the close 
cooperation between our two countries." 

"The standard of  performance a t  the tracking and data 
acquisit ion faci l i t ies already exist ing in  Australia 
i s  excellent," the President wrote the Prime Minister. 
"I am confident that a t  the new space tracking fac i l i t y  
a t  Tidbinbi l la we w i l l  see the same high level o f  
performance." 

The new station i s  to be o p e r a t e d  entirely by 
Australians, the President noted, as ore the other 
NASA faci l i t ies i n  Australia. 

The new fac i l i t y  in  the Tidbinbi l la Valley, 28 miles 
by road southwest of Canberra, was o f f i c ia l l y  opened 
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NASCOM NETWORK SUPPORT FOR GT-3 

SYNCHRONOUS ORBIT 
MMUNICATIONS SATELLITE 

POINT ARGUELLO 

GUAYMAS. MEXICO 
WHITE SANDS 

NEW MEXICO 
CORPUS CHRIST1 

EGLIN, FLORIDA 

e RADIO LINK CSQ-TELEMETRY & COMMAND 
RTK-RADAR TRACKING 
RKV-TELEMETRY & COMMAND LAND LINE OR CABLE 

a t  11 a.m. Friday, Australian time, March 19, by Prime the "Experimental Fabrication and Engineering D iv i -  
Minister Menzies. The ceremony w i l l  be attended by sion.' Mr. Maurice Levinsohn continued as Chief of  
representatives o f  the United States Embassy, NASA, 
the Commonwealth of  Austral ia a n d  leaders of  
Australian science and industry. 

the Division. 

MARCH 27 

The f i rs t  assignment o f  the new fac i l i t y  i s  to track and 
communicate wi th the unmanned Mariner IV spacecraft 
on i t s  scient i f ic  and photographic mission to the planet 
Mars. The Tidbinbi l la stat ion assumed this task when 
i t  became operational February 1, th is  year, and w i l l  
continue Mariner support until the mission has been 
accomplished. 

MARCH 26 
The Goddard Launch Operations Division, formerly the 
Goddard Launch Operations Branch, Spacecraft Sys- 
tems & Projects Division, was established i n  the 
Space Science & Satel l i te Applications Directorate. 
Mr. Robert H. Gray, Head o f  the former Branch, was 
named Chief o f  the new Division. For operational 
purposes Mr. Gray continued as  Manager, Goddard 
Launch Operations; John J. Neilon, ETR, and Joseph B. 
Schwartz, WTR, continued as Associate Managers, 
Goddard Launch Operations. 

The former GSFC Fabrication Division, Off ice o f  
Technical Services i s  reorganized and redesignated as 

ARIEL  I I  completed i t s  f i rst  year of  operation. Most 
systems continued to perform normally - but wi th the 
craft de-spun, very l i t t l e  useful scient i f ic  data was 
being obtained. The spacecraft performance continued 
to be monitored on a minimal data acquisit ion schedule. 

MARCH 31 
Launch Phase Simulator- Bui ld ing No. 15 (Head Con- 
struct ion Co.) construction is 88% complete and on 
schedule. The lowboy area was accepted for beneficial 
occupancy on March 31, 1965, and completion of the 
remaining work i s  scheduled for May 15, 1965. 

ENDOFMARCH 
The Canberra DAF (Orral) antenna erection was 
virtual ly complete. 

APRIL 1 
Formal presentation of the TIROS I prototype to the 
Smithsonian Inst i tut ion took place on the occasion of 
the 5th Anniversary of TIROS I .  
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APRIL  9 
One of the two cameras carried i n  the TIROS I X  
meteorological satel l i te launched January 22, 1965, 
was no longer taking useful pictures and fai lure was 
believed to be due to a malfunction of  a diode caused 
by the high radiation encountered in the spacecraft's 
orbit  which varies between 435 miles and 1605 mi les 
above the Earth. 

APRIL 9 
It was announced that NASA was negotiating w i th  the 
Grumman Aircraft Engineering Corp., Bethpage, N.Y ., 
to convert the prototype Orbit ing Astronomical Observ- 
atory (OAO) into a flight-ready spacecraft. 

It wos expected that the contract for conversion of the 
prototype would exceed $8 million. The prototype 
OAO was being used for environmental testing and 
systems checkout of two f l ighi  units, designated 
OAO A-1 and OAO B, being bui l t  by Grumman. 

The converted prototype w i l l  be cal led OAO A-2. It 
w i l l  be scheduled as the third spacecraft for launch in  
the OAO program. 

F i rs t  launch of an OAO i s  slated for late th is year or 
early next year from Cape Kennedy, Fla., using an 
Atlas-Agena rocket. 

The OAO Program cal ls for launching 3,600-pound 
telescope observatories wi th one yeor l i fe  times into 

Television picture token by Ranges IX  pr ior  
to impact on the mnon on March 24, 7965 a t  
96 98 20 PST. The crater Alphonsus f i l l s  
r ight  hal f  o f  the picture, Alpatragius i s  near 
lower left. 

circular orbits 500 miles above the Earth where 
astronomy investigations can be conducted beyond the 
distort ing influence of  the Earth's atmosphere. 

APRIL 9 
It was announced that beginning with the Gemini/Titan-4 
flight. The new Mission Control Center would be a t  
the Manned Spacecraft Center, Houston. 

Dr. George E. Mueller, Associate Administrator for 
Manned Space Flight, announced the change of primary 
f l ight  control from the Mission Control Center at Cape 
Kennedy to the Mission Control Center of  Houston. 

MID APRIL 
A l l  maneuvers getting Early Bird communications satel- 
l i t e  into i t s  f inal orbit  have been essential ly completed. 
The apogee motor f i r ing took place an 4/9 as wel l  as 
reorientation of  the spacecraft. On Apr i l  12, 13 and 14, 
a series of  velocity adjustments was made and the 
spacecroft i s  on station and the dr i f t  has been nearly 
stopped. The decl ination of the spin axis i s  85O. 
The preliminary orbital parameters are: 

Apogee: 19,341.1 NM 
Perigee: 19,336.2 NM 
Eccentr ici ty: 0.001 
Inclination: 0.045O 
Period: 23 hr 57 min 01 sec 
Dr i f t  rate: O.OS/day W 
Station: 27.6O W 
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MID APRIL 
The OSO-ll spacecraft has completed over 1040 orbits 
and a l l  systems continued to function. 

APRIL  15 - 16 
The International Astronomical Union i n  cooperation 
wi th the Goddard Space F l igh t  Center held a conference 
on the Nature pf the Surface o f  the moon. 

The conference, attended by some 300 scientists from 
throughout the world covered the fol lowing topics: 
Interpretation of Ranger Photographs; Crater Formation 
and Surface Structure; Physics and Chemistry of Lunar 
Surface. 

D 

APRIL 16 
A contract was signed with Ba l l  Brothers Research 
Corp., Boulder, Col., total l ing $9,637,980 to build, 
integrate and test two Orbit ing Solar Observatories. 

Two OSO’s bu i l t  by Ba l l  Brothers are now in orbit  and 
a third i s  expected to be launched i n  the near future. 
The OS0 program i s  the major solar physics effort of  
NASA’s Off ice of Space Science and Applications. 

The contract was awarded by the NASA Goddard Space 
F l igh t  Center, Greenbelt, Md., which has technical 
direction of the program. 

Experiments flown on the solar observatori’es are 
designee. to advance understanding of  the Sun’s struc- 
ture and behavior and the physical processes by which 
the Sun influences the near-Earth environment and 
interplanetary space. 

APRIL  21 
Dr. Normal Ness, a Goddard geophysicist, was among 
three American scientists honored by the American 
Geophysical Union for contributions to science. He 
received the John Adam Fleming award of the AGU. 
Dr. Ness was cited for research done with h is  experi- 
ments aboard Explorer 18. 

APRIL  30 
117 participants i n  the Eurospace Conference visi ted 
the Center. 

MAY 2 
Early Bird, the f i rs t  Commercial Communications 
Satellite i n i  t i0  ted transatlanti c television programs. 
The U.S. and Europe’s Eurovision conducted the i n i t i a l  
transmissions under a pool arrangement. 

MAY 4 
Approximately 2400 Florida 4-H Club m e m b e r s  i n  
Manatee and Suwannee Counties volunteered to col lect  
f i ref l ies for the development o f  an instrument for 

atmosphere. 

\ detecting l i f e  i n  the upper reaches of the earth’s 

L 

* (  The project, dubbed ’Firef l ies for Research,” was 
undertaken a t  the request of  Goddard scientists who 
are developing the l i fe  detection instrument. Dr. Grace 
Cee Picciolo, was Goddard research scientist far the 
**o i ec t. 
* 

MAY 6 
The National Aeronautics and Space Administration 
and the Brazi l ian Space Commission agreed to cooper- 
ate i n  a sc ien t i f i c  sounding rocket program. 

The project, part of NASA’s continuing program o f  
cooperative space research, was a contribution to 
the International Cooperation Year, 1955. 

Under the agreement, NASA provided and the Brazi l ian 
Space Commission (CNAE) w i l l  launch two sounding 
rockets from Natal, Brazi l .  CNAE w i l l  provide the 
launching range. The scient i f ic  payloads w i l l  be cpn- 
structed by Brazi l ian technicians a t  Goddard Space 
F l igh t  Center. 

MAY 7 
The final configuration of  IMP C was agreed upon. The 
outstanding problem was the prime converter. It was 
decided to f l y  the “old” converter, serial 03, because 
o f  i t s  excel lent test history. 

MAY 10 
Dr. Henry Plotk in reported that another pass of Explorer 
X X V l l  was successfully tracked with 30-40% o f  the 
transmitted pulses returned. On May 5 the percentage 
was 80-90%. 

MAY 10 
The IMP C f l ight  spacecraft was flown to CapeKennedy, 
by a chartered MATS plane. 

MAY 10 
The spacecraft power subsystem of RELAY I recovered 
suff iciently to support the telemetry transmitters a l -  
though the spacecraft remained in  100% sunlight. 

MAY 11 
A meeting was held to discuss the manning and training 
o f  the operator crews of  the ApoIlo Aircraft fleet. It 
was decided that the USAF Air Training Command w i l l  
provide training for the Air Force crews operating the 
electronics on the aircraft. 

MAY 11 
On-site work began on rood interchange with Baltimore- 
Washington Parkway (Dewey Jordan, Inc.). The in -  
bound romp from the south and the access road were 
scheduled for completion by December 15, 1965. Re- 
maining work by May 3, 1966. 

MAY 12 
NASA awarded a $15 mission contract to the Grumman 
Aircraft Engineering Corp., Bethpage, N.Y ., to bui ld 
an Orbit ing Astronomical Observatory (OAO-C). 

Grummon i s  prime contractor for the OAO Program. 
GSFC i s  responsible for project management. 

Three other spocecraf t being constructed are,OAO A-1, 
OAO B, OAO A-2. 
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The f i rs t  OAO i s  scheduled for launch from Cape 
Kennedy, Fla., i n  winter o f  1965-66 by an Atlas-Agena 
launch vehicle. 

MID MAY 
The Launch Phase Simulator bui ld ing was nearing 
completion. Items s t i l l  remaining were the steel  deck- 
ing for the equipment trench, simulator doors and 
painting of  the simulator interior walls. 

MID MAY 
The Federal Communications Commission ruled that the 
Communications Satell i te Corporation cou Id control 
i t s  ground stations (Andover, Maine) and circui ts to 
the international telephone gateways (Andover to 
New York). 

MAY 21 
GSFC issued a Request for Proposals for design, de- 
velopment, construction and test of microwave radi-  
ometer for use i n  the Center's meteorological sate l l i te  
programs. It w i l l  be a scanning type device to provide 
users wi th a map of the earth's temperature and w i l l  
be used to measure the temperature of  the earth in the 
microwave region. 

MAY 24 
ALOUETTE B spacecraft arrived a t  Goddard Space 
F l ight  Center for environmental testing. 

MAY 25 
The Saturn Pegasus B Satell i te was lounched from 
Cape Kennedy a t  about 03:35 a.m. EDT on Tuesday, 
May 25, 1965. Pref l ight  nominal values for the prin- 
c ipal  elements o f  the orbit and values for these elements 
obtained from an orbi t  based upon early Minitrock dato 
were: 

Pref l ight  Values Based on 
Nominal Ear ly Minitrock 
Values Data 

Period (minutes) 97 97 
Perigee height (st. mi les) 315 319 
Apogee height (st. miles) 467 46 0 
Inclination (degrees) 32 32 

MAY 26 
The OS0 I I  observatory completed over 1660 orbits. 
A l l  spacecraft systems c o n  t i  n u e d to operate 
satisfactori ly. 

MAY 29 
The Communications Satell i te Corp. (COMSAT), f i led 
wi th the Federal Communications Commission (FCC) 
a tar i f f  o f  so-called "wholesale" charges to communi- 
cations firms using Early Bird that w i l l  take ef fect  
June 27 unless the FCC moves to suspend or alter 
them. 

It proposed a monthly charge of  $4,200 for a two-way 
voice channel that  could be used 16-hours-a-day, 
seven days-a-week to transmit telephone calls, data, 
photographs or other signals. 

Higher charges were asked for te levis ion channels. 
Rates ranging from $2,400 to $3,825 for the f i r s t  30- 
minutes of TV  transmission and from $475 to $710 for 
each additional 15-minutes were proposed. That 
would cover one-way channels. 

* 

Two-way channels and color te levis ion transmission 
would cost  an additional 50 perceqt under the tar i f f  
f i led wi th  the FCC. 

MAY 29 
The IMP C satel l i te was launched from Cape Kennedy 
a t  about 08:OO a.m. EDT. Prefl ight nominal values 
for the principal elements of the orbi t  and values for 
these elements obtained from an orbi t  based upon 

The thir ty- f i rst  Del to launch vehicle lifts < 
Kennedy on May 29 sending the IMP i r l ,  4, 
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early Range and Range Rate and Minitrack data were 
‘ as follows: 

Values Based on 
Early Range 

Pref l ight  and Range Rate  
Nominal and Minitrack 
Values Data 

Period (minutes) 6,709 8,553 
Perigee height (st. miles) 115 119 
Apogee height (st. miles) 138,395 164,133 
Incl ination (degrees) 33 34 

The f i rst  range and range rate data were obtained from 
Tananarive. The performance of th is station was ex- 
cellent. The range and range rate data provided by 
Tananarive were most valuable i n  connection with the 
early orbit  determination. 

MAY 29 
Erection o f  the ROSMAN I 1  85’ antenna was completed. 

MAY 30 
050-I1 passed through the path of a solar eclipse. It 
was not expected that the observatory saw more than 
70 percent obscuration. During the ecl ipse orbits, the 
South American tracking stations (Quito, Lima, and 
Santiago) concentrated a l l  of  their fac i l i t i es  on ac- 
quiring OSO-ll data. Each station made dual record- 
ings of these passes using their redundant receiving 
systems. Special 5 k i lowatt  transmitters were u t i l i zed  
a t  Quito and Santiogo to assure the transmission of  
playback command during these passes. The space- 
craft was operated i n  the paint mode with a l l  wheel 

Historians V is i t  Goddard. Members o f  the NASA Histor i -  
ca l  Advisory Committee dropped by for an inspection o f  
Goddard fac i l i t i es  May 27 on their  first v i s i t  to a NASA 
center. From l e f t  are: Professor James Lea  Cote o f  the 
University o f  Chicago; Dr. A lan  T. Waterman, first Direc- 
tor of  the National Science Foundation; Professor Melvin 
Kranzberg of Case Inst i tute and Professor Wood Gray, 
Chairman, George Washington University. 

experiments and the NRL Chronograph pointed ex- 
periment on. 

MAY 31 
GSFC fac i l i t ies  i n  College Park b u  i I d  i n g s were 
term i noted. 

EARLY JUNE 
The f i rs t  Radio Astronomy Explorer Design Review 
was held. The review was held early i n  the project, 
before detai led subsystem schematics were avai lable 
therefore, i t  was orientated to project progress and 
concepts. 

EARLY JUNE 
The R E L A Y  I I  spacecraft continued to operate satis- 
factori ly and was i n  76.5% sunlight. Both Japanese 
s tcltions and the RELAY/Moiave Test Station continued 
to conduct spacecraft degradation experiments. 

Command interference, which began about the time 
IMP C was launched, was experienced on f i ve  passes. 
The command frequency o f  both spacecraft was the 
same. Investigations were being made to see i f  there 
i s  correlation between commands to IMP C and inter- 
ference on R E L A Y  11. No serious ef fect  was en- 
visioned unless command patterns resul t  in excessive 
exercising of the transponder on/time out circuitry. 

The spacecraft operations as of June 2 for 3680 orbit  
revolutions were as follows: 1059 wideband experi- 
ments, 1061 narrowband experiments and 131 demon- 
strations. Transponder No. 1 has been operated for 
232 hours and 57 minutes over a period o f  428 opera- 
t ions and Transponder No. 2 has been operated for 213 
hours and 18 minutes over a period of  374 operations. 

EARLY JUNE 
The OSO-ll Observatory completed over 1780 orbits. 
A l l  spacecraft systems continued to operate satis- 
factori ly. The las t  p i tch correction was made after 
64 orbits. The pitch gas pressure wos reading about 
677 psi. 

JUNE 3 
Astronauts James McDivi t t  and Edward White were the 
19th and 20th persons to rocket into space. They 
manned the GT-4 mission. 

The 11 Russians who preceded them were Yuri Gagarin, 
Gherman Titov, Andrian Nikolayev, Pavel Popavich, 
Valery Bykovsky, Valentina Tereshkava, Vladimir 
Komarov, Boris Yegarov, Konstantin Feoktiskov, Pavel 
Belyoyev and Alexei Leanov. 

The seven previous American spacemen were Alan B. 
Shepard Jr., V i rg i l  I. Grissom (twice), John H. Glenn Jr., 
Malcolm Scott Carpenter, Walter M. Schirra Jr., L. 
Gordon Cooper and John W. Young. 

Here i s  a Comparison o f  the Fl ights: 
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REALTIME COMPUTERS MAE( 

The  Univoc 490 Digi tol  Messoge Switcher 
was tronsferred from its Building 3 
locotion to the first floor of Building 74. 
The new 490 ore0 provides greoter per- 
sonnel operoting freedom plus expon- 
sion room for disploys and peripherol 
equipment. 

New locotion of the "C" 
computer in Building 74 

' 
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AS MOVE TO BUILDING 14 

"C" Computer area prior to relocation 

i 

Moving "C" Computer memory units (far le f t )  

Old computing location in Building 3 before move Same view after removal 

Portions of the half-mill ion feet of interconnecting 
cabling required in the relocation of A, B, and C corn- 
puters is seen on the fa lse  floor of Building 3. 
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Name - 
Gagarin 
Shepard 
Gri ssom 
Ti tov 
Glenn 
Carpenter 
N i ko I ay ev 
Popovi ch 
Sch i rro 
Cooper 
Bykovsky 
Tereshkova 
Komorov, Yegorov 

and Feokti  stov 
Bely ayev- Leonov 
Gri ssom-Young 

Date - 
Apri l  12, 1961 
May 5, 1961 
July 21, 1961 
August 6, 1961 
February 11, 1962 
May 24, 1962 
August 11, 1962 
August 12, 1962 
October 3, 1962 
Moy 15, 1963 
June 14, 1963 
June 16, 1963 

October 16, 1964 
March 18, 1965 
March 23, 1965 

JUNE 3 
The fol lowing organization and personnel changes 
were made i n  the Test and Evaluation Division, Off ice 
of  Technicol Services. John C. New and John H. 
Boeckel continued as Chief and Associate Chief, 
respectively; Fred Starbuck, former Head, Engineering 
Design Branch, was oppointed Assistant Chief o f  
Operations. 

Additionally, the fol lowing of f ices were established 
and report to the Off ice of  the Chief, Test and Evalu- 
ation Division: (1) F l igh t  Progrom Office, formerly the 
Systems Evaluation Branch, wi th Mr. Harry D. Hel f r ich 
appointed as Head; (2) the Research and Technology 
Off ice wi th Mr. Dwight C. Kennord designated as Head; 
and (3) the Engineering Support Off ice with Mr. Dona 
S. Cape designated as Head. 

JUNE 4 
On the second day of GT-4, Astronauts McDivi t t  and 
White reported sighting on orbit ing sotel l i te a t  21.08 
GMT (5.08 pm., EDT) a t  30.1°N and 120.7'W. The 
North American Air  Defense Command indicated that 
a t  the time of  the sighting the fol lowing ten obiects 
were i n  the v ic in i ty  of the spacecraft within 1000 Km. 

Object 

Fragment 
Tank 
Fragment 
Omicron 
Omicron 
Frogmen t 
Fragment 
Omicron 
10 x 20 debris, 

Pegasus 
40-40 despin 

weight 

Spadqt # 

975 
9 32 
514 
646 
477 
726 
874 
124 

1,385 

167 

Time - 
2056 
2101 
21 04.25 
2106.51 
21 07.10 
2109.25 
2113 
2113 
2116 

2118 

Distance, Km. 

439 
740 
427 
905 
97 9 
625 
905 
722 
757 

684 

Pegasus OB" was reported to have been 2000 Km. away 
from the spacecraft i n  .a direct ion to be observed by 
the Astronauts," NORAD reported. 

Orbits 

1 
(suborbi t) 
(su bor bi t )  

17 
3 
3 

64 
48 

6 
22 
81 
48 

- 

16 
17 
3 

Al t i tude 

110-187 
116 
118 
100-159 
110-162 
99-167 

114-156 
112-158 
100-17 
100-166 
107-146 
113-144 

1 10-225 
107-307 
100-1 39 

F l i gh t  Time 

1 hour 48 minutes 
15 minutes 
16 minutes 

25 hours 18 minutes 
4 hours 56 minutes 
4 hours 56 minutes 

94 hours 35 minutes 
70 hours 35 minutes 

9 hours .l3 minutes 
34 hours 20 minutes 

119 hours 6 minutes 
70 hours 50 minutes 

24 hours 17 minutes 
27 hours 2 minutes 
4 hours 54 minutes 

JUNE 10 
It was announced that NASAwould undertoke o program 
to  develop o more powerful Atlas space booster for 
future Ageno and Centaur missions. 

The program, designated the SLV-3X, w i l l  include the 
fol lowing basic changes to be made i n  the stondord 
At las launch vehicle (SLV-3): 

1. Propellant capacity w i l l  be increased by some 
21,000 pounds by making the top o f  the vehicle 
cyl indr ical  rather than a truncated cone. The 
legnth of  the Atlas w i l l  not  be changed but the in -  
creased tankage w i l l  enable the At las to corry 
15,000 pounds more l iquid oxygen and nearly 7,000 
pounds more RP-1, a highly refined kerosene fuel. 

2. Thrust of the three Atlas engines w i l l  be increased 
by use of  an improved fuel injector and turbine. 
Use of  a modified Saturn H-1 injector w i l l  increase 
the total  thrust o f  the two booster engines from 
330,000 pounds to 350,000 pounds. Use o f  an 
already-developed turbine w i l l  increase thrust of  
the sustainer engine from 57,000 to 65,000 pounds. 

The Aeronautics and Astronautics Coordinoting Board 
of NASA and the DOD has agreed that these modifica- 
tions to the standard At las are consistent wi th the 
objectives of  the Notional Launch Vehicle Program. 
The At las space booster had been successful in  32 
out o f  i t s  last  33 f l ights. 

The modifications w i l l  use proven components to gain 
increased At las performance. Use of  the uprated 
Atlas, for instance, w i l l  increase the Surveyor mission 
capabil i ty by 600 pounds. Similar payload increases 
can be expected for Lunar Orbiter, Orbit ing Geo- 
physical and Astronomical Observatories and the 
Applications Technology Satellite. 

An extensive ground tes t  program including fu l l  duration 
engine f i r ings was planned to qual i fy the uprated ve- 
h i c le  for operational use. 
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Director Harry J. Goet? (right) w i t h  James Donegan. 

The Center Supports CT 4. 
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TRACKING 0 AN ISLAND 
AND AROUND THE W 
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JUNE 10 - 11 
A meeting was he ld  a t  the Goddard Center among 
organizations which had performed laser tracking ex- 
periments w i th  NASA's Beacon Explorer satellites, 
Explorer 22 and 27. The organizations part icipating 
were: 

Goddord Space F l igh t  Center 
DSIR, Radio Research Station, England 
Service D'Aeranomie, CNRS, France 
Air Force Cambridge Research Laboratory 
General Electr ic Company 
Be l l  Telephone Laboratories. 

Explorer 22 w a s  launched o n  October 4, 1964 and 
Explorer 27 an Apr i l  20, 1965. 

The investigators presented results of trocking both 
of  the Beacon Explorer satel l i tes in which ref lect ions 
from the target were received regularly. Over 260 
ref lect ions and range determinations could be obtained 
during a s ingle pass, thus the di f f icul ty of aiming 
with the necessary occuracy seemed to be coming 
under the control of  new telescopes being developed 
for this purpose. The consistency of these returns 
also appeared to al lay same of the fears os to how 
damaging the atmosphere would be for laser propaga- 
tion. Both the French team and Goddard Space Fl ight  
Center have been analyzing the accuracy of range de- 
terminations obtained using laser tracking. These 
seem to  be in agreement w i th  previous calculations. 
An orbit  for Explorer 22 derived by the French team 
from several laser ref lect ions coincided very closely 
w i th  the orbit  for that same satel l i te determined by 
the Smithsonian Astrophysical Observatory using a l l  
the conventional tracking methods avai lable to it. 
The Air Force representative described an experiment 
performed in  Cambridge by which several photographs 
of the reflected laser l igh t  were obtained. 

The English, General Electr ic and Goddard reported 
the ref lected signal strength received from S-66 was 
in agreement wi th theory. 

Dr. Henry Plotk in directs the Laser Research program 
a t  Goddard. 

JUNE 14 
A Washington D.C. commercial radio station provided 
a bonus experiment far a versati le sounding rocket 
payload. 

Radio Station WTOP went on the a i r  about a hal f  hour 
earlier than usual to transmit a steady modulated tone 
for several minutes during the f l igh t  of  the sounding 
rocket. The N ike  Apache rocket was launched from 
NASA's Wallops Station, Wallops Island, Va., a t  
5:14 a.m. EDT, and the 55-pound instrumented payload 
rose to a peak alt i tude of 110 miles. 

Scientists o f  the University of I l l i no i s  and the GCA 
Corp., Bedford, Mass., were interested in measuring 
the interaction (cross-modulation effects) of  the WTOP 
signal on a signal o f  different frequency being trans- 

. 

Dr. Groce Lee picciolo, a GSFC l i f e  scient ist  exomines 
a firefly. The t o i l  lantern o f  this insect i s  being used along 
with thoseof many others in the development o f  a l i f e  de- 
tec t ion in s t  rume nt. 

mitted from a Wallops ground transmitter as the payload 
and i t s  radio receiver climbed into the ionosphere. 

Cross-modulation occurs when a small portion o f  a 
radio wave o f  one frequency i s  impressed on a wave 
of different frequency. A delicate receiver can detect 
th is and measure the amount impressed. The special 
WTOP transmission permitted scient ists to get the 
maximum usefulness out of  the electronics aboard the 
sounding rocket payload by performing on addit ional 
experiment. 

The main purpose of  the rocket f l ight  was to study the 
lower portions of  the ionosphere, the regions cal led 
D and E, as part of the United States part icipation of  
the International Quiet Sun Year. 

The electron density o f  the lower ionosphere was 
measured by three techniques: dif ferential absorption, 
Faraday rotat ion and a direct current probe. A novel  
feature was the receiver aboard the payload. It was 
designed to measure dif ferential absorption by sending 
control signals to the ground to continuously increase 
the strength of  the main Wallops transmitter signal as 
the rocket traveled upward. Also measured were 
absorption profi les o f  solar Lymanalpha radiation and 
a band o f  ultraviolet.  Supporting instrumentation in -  
cluded magnetic and solar aspect sensors. 
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MID JUNE 
The 22-nation European Post and Telecommunications 
Congress ended i t s  12-day meeting. A coordinating 
committee to deal rapidly wi th  problems arising out 
o f  international radio and television communications 
by satell i te. 

The committee to handle sate l l i te  communications 
problems included representatives from West Germany, 
Belgium (with the Netherlands), the Scandinavian 
countries as a group, Spain (with Portugal), France 
(with Monaco), Italy, Bri tain (with Iceland) and Switzer- 
land (with Austria). 

A special working committee an sate l l i te  communica- 
tions had agreed to the U.S. Communications Satel- 
l i t e  Corporation’s proposed telephone single c i rcu i t  
rental rate by sate l l i te  of $64,000 annually. Approval 
o f  this rate would continue unt i l  the end of 1965 when 
i t  would be subject to review. 

The group did not  consider that both telephone and TV 
circuits by the Early Bird satel l i te would be feasible 
before the end o f  1965. 

MID JUNE 
The Japanese, Spanish and Moiave Ground Stations 
performed communications tests and the Scandinavian 
Station began a series o f  tracking tests a l l  involving 
R E L A Y  I I .  

JUNE 18 
It was announced that NASA would negotiate with 
Lockheed Miss i les & Space Co., Sunnyvale, Calif., 
for mission modifications on seven Agena-D second 
stages for future missions. Tota l  cost  o f  the modi- 
modification to be more than $13 mil l ion. 

F ive  of the Agenas were planned for use w i th  Atlas 
boosters to launch the Applications Technology Satel- 
l i tes.  The other two, also to be boosted by Atlas 
launch vehicles, to be  used for the third and fourth 
Orbiting Astronomical Observatories. 

The Contracts under negotiation c a l l  for Lockheed to 
design, develop, and fabricate mission peculiar equip- 
ment and to match the Agenas with the At las boosters 
and the spacecraft. 

NASA’s Lewis  Research Center, Cleveland, had 
management responsibi l i ty for Agena launch vehicles 
systems, payloads, and spacecraft launchings were 
the responsibi l i ty o f  the responsibi l i ty of the Goddard 
Space F l ight  Center. 

JUNE 19 
TIROS VI1 attained 2 years o f  operation with both 
cameras and the lR system providing useful information. 

JUNE 21 
Dr. Harry J. Goett, Goddard’s Director announced to a 
staff meeting that the Center was planning a maior 
reorganization. H e  announced that Dr. John W. 
Townsend, Jr., was to be named Associate Director 

for Research and Development w i th  Mr. Eugene 
Wasielewski continuing in h i s  capacity. A lso announced 
was the establishment o f  the fol lowing new directorates: 
Space Science, Dr. George F. Pieper; Projects, Dr. 
John Townsend (octing); Technology, Daniel G. Mazur. 
The Tracking and Data Systems Directorate under 
John T. Mengel and the Off ice of Administration under 
Dr. Michael J. Vaccaro were not  affected by these 
organizational changes. 

JUNE 23 
The International Business Machines Corp., Federal 
Systems Division, Bethesda, Md., was selected far 
negotiations leading to the procurement o f  a super 
speed computing complex to be located a t  Goddard 
Space F l i gh t  Center. 

The in i t i a l  procurement was to be about $8 mi l l ion and 
with exercise o f  a l l  contract options i t  was expected 
to come to about $18 mil l ion. 

The proposed contract a lso cal led for an additional 
super speed system to be instal led a t  the Goddard 
Inst i tute for Space Studies in New York City. 

Specifications called for the computer to have a data 
processing speed up  to 40 times faster than computers 
previously i nsta l ledot  GSFC and the Goddard Institute. 
A s  such, the system would replace certain Goddard 
computers having specialized applications. It was to 
combine wi th in  one complex the operations for scienti-  
f ic  engineering calculation, orbital computation, 
scienti f ic data analysis, manned space f l ight  mission 
support, and spacecraft experiment control. 

JUNE 25 
A Network Support Office w a s  established i n  the 
Tracking & Dota Systems Directorate. The new Of f ice 
was to report to the Assistant Director for Tracking 
and Data Systems. Ralph L. Hicks  was appointed 
Chief, Network Support Office. 

JUNE 25, 
Prototype spacecraf t integration started o f  Advanced 
IMP (D&E) started. Mission Prof i le  and Real Time 
Computing System Description. 

JUNE 30 
After 44 days under vacuum and solar simulation, in the 
Center’s test fac i l i t ies  the project Assess (spacecraft 
Ariel II backup) test portion came to a close. The space- 
craft “flew” 83 simulated days of orbital l i fe. It ‘saw“ 
445 sunrises, going into i ts  made 2 operation on each 
sunrise and received and executed 539 playbacks. 315 
of these playbacks occurred before the cold portion of 
the orbit  (350 aspect, 65% sun time) when the recording 
of data became sporadic and then failed. A similar 
(though less severe) malfunction was noted in orbit. 
These faults were not unexpected since the temperatures 
the spacecraft experienced in both orbit  and test were 
below the tape recorder minimum design limits. 
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Fif teen Thousand Square mile mosaic of  the first f ive of thirty nine photographs taken by 
Astronauts McDivi t t  and White. The  sequence shows northern Mexico, Southern Arizona, 
New Mexico on’d West Texas.  T h e  estuary i s  the Colorado River emptying into the Gulf  
of  Cal i fom ia. 
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JUNE 30 
Design of the NASA Space Science Data Center was 
proceeding on schedule w i th  50% complete drawings 
ond specifications to be received for review. 

JUNE 30 

Status of Data from TlROS Satellites 

Orbit 
Picture total  
Total  usable (%) 

Nephanalyses 
Storm Bul let ins 
1R orbits received 
I R  orbits digi t ized 
I R orbits non-digitizable 
I R  orbits in  process 
Grand Total  of A l l  

TIROS Pictures 

10,994 
i12,i 18 
103,598 

588 
3,949 
2,682 
1,070 

197 

(92.4) 
3,632 

508,857 

8,094 
80,840 

(92.8) 
75,069 

2,625 
697 
- 
- 
- 
- 

I X  

1,942 
60,198 
56,493 

- 

(93.8) 
4,812 

788 - - 
- - 

Archival Status 

TIROS I - V I  - A l l  usable pictures archived. 
TIROS VI1 - A l l  pictures up to orbit 10,263 (93%) 
TIROS V l l l  - A l l  pictures up to orbit  7,235 (90%) 
TlROS I X  - A l l  pictures up to orbit  490 (25%) 

EARLY JULY 
The Early Bird Communications Satel l i te was i n  com- 
mercial service and performing satisfoctori ly. 

JULY 2 
Tiros X, the f i rs t  operational weather satel l i te was 
launched from Cape Kennedy. Orbital elements were 
467 st. miles perigee, 520 st. miles apogee, orbital 
period 100 minutes. Tiros X (OT-1) was one of  three 
weather satel l i tes purchased by t h e  U.S. Weather 
Bureau. To date the Tiros weather satel l i te program 
consisted of the fol lowing milestones: 

Tiros 1: Launched Apr i l  1, 1960. It proved that cloud 
cover information provided by o satel l i te was useful 
in  describing atmospheric motions. 

Tiros 2: Launched Nov. 23, 1960. This included infra- 
red sensors which showed a relat ionship between tem- 
peratures provided by the satel l i te and cloud heights. 

Tiros 3: Launched July 12, 1961. This provided ex- 
cel lent hurricane coverage in the summer of 1961. For 
example, in  one 24-hour period it showed up f ive hur- 
ricanes and two typhoons. 

Tiros 4: Launched Feb. 8, 1962. The Canadians co- 
operated in this project ' to provide ice reconnaissance 
of the St. Lawrence River during the late winter and 
eorly spring of 1962. 

Tiros 5: Launched June 19, 1962. It was thrown into 
a higher than usuol orbit  t o  give pictures from the 
higher latitudes. 

Tiros 6: Launched Sept. 18, 1962. This was the f i rs t  . 
partly operational Tiros satellite, rather than a just 
research and development project. I ts purpose was to 
give continuity to the data obtained i n  the hurricane 
season of 1962. 

It was used in Project Swift  Strike, a United States 
Army cold-region maneuver. And it was cal led on in 
the Mercury f l ights of Astronauts Walter M. Schirra and 
L. Gordon Cooper to provide information on cloud-free 
areas where recovery could be made. 

Tiros 7: Launched June 19, 1963. By extending the 
range of coverage it brought close the prospect of 
global coverage. It proved that it would be possible 
by two such satel l i tes to cover the earth. 

Tiras 8: Launched Dec. 21, 1963. This shot included 
the f i r s t  use of t h e  automatic picture transmission 
system. 

Tiros 9: Launched Jan. 22, 1965. This satel l i te was 
flown i n  a cartwheel configuration, making i t  the f i rs t  
Tiros to provide pictures of the entire globe on a da i l y  
basis. It thus foreshadowed the TOS series of Tiros 
satel l i tes to  be init iated by the Weather Bureau i n  the 
fa I I.of 1965. 

JULY 7 
The free worldIs most advanced magnetic faci l i ty  for 
testing spacecraft became operational at the Goddard 
Center. 

The new fac i l i t y  created the controlled magnetic en- 
vironment necessory for test ing and col ibrat ing space- 
craft instruments intended to measure the low magnetic 
f ields i n  outer space. 

The fac i l i t y  was also equipped to de-magnetize the 
spacecraft carrying the magnetic measuring instru- 
ments. The inherent magnetic f ie ld of such spacecraft 
often i s  stranger than the space magnetic f ie ld being 
measured by the airborne instruments. 

Project manager for the fac i l i t y  i s  William G. Brown 
of Goadard's Test and Evaluation Division. 

JULY 8 
NASA completed transfer of control of Syncom II and 
Syncom I l l  t o  the Department of Defense. 

MID JULY 
The Goddard Communications Technical Off ice was 
part icipating i n  the Mariner-Mars Encounter operations 
which commenced on July 14, at approximately 09322, 
with Johannesburg, South Afr ica acquisit ion of the 
spacecraft. Throughout a series of commands init iated 
from Johonnesburg, communications remained excel- 
lent. Communications c i rcui ts were i n  operation dur- 
ing all cr i t i ca l  acquisit ion and command periods. 

The Center continued t o  participate in t h e  Mariner 
mission during t h e  picture transmission sequences 
estimated to las t  ten days. 
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JULY 15 
NASA announced negotiations w i ih  Republic Aviat ion 
Corp., Farmingdale, L.I., New York, for Phase II de- 
velopment of  the Advanced Orbiting Solar Observatory 
(AOS 0). 

A contract for approximately $60 mi l l ion  was to be 
signed by  Goddard and Republic. 

Phase I I  work on the observatory provided for Republic 
to furnish two f l ight  spacecraft and a prototype. This 
included f ina l  development and design, checkout, ex- 
periment integration, and launch support for the 1250 
pound AOSO. Work on the Phase I portion of the AOSO 
project was completed in July of 1965. 

In addit ion to Republic Aviation, major subcontractors 
part icipating in  the program include: Honeywel I ,  Inc., 
Minneapolis; stabi l izat ion and control system, and 
Texas Instruments, Inc., Dallas, communication and 
data handling system. 

JULY 19 
Contract negotiations w i th  Douglas Aircraft Corp., 
Santa Monica, California, f o r  Del ta space booster 
launch support service were announced. The contract 
was expected to be about 12 mil l ion dollars. 

The n e w  contract was t o  cover a n  anticipated 15 
launchings from launch sites at Cape Kennedy and 
Western Test Range for a 12 month period beginning 
January 1, 1966. It was to provide for inspection and 
checkout as we l l  as the actual launch of Delta’s from 
Cape Kennedy and from NASA’s new Delta LAUNCH 
FACIL ITY a t  Vandenberg A i r  Force Base in  California. 

The Douglas Aircraft Fac i l i t y  was prime contractor for 
NASA’s Delta space system. The vehicle had launched 
more NASA satel l i tes than any other booster and had a 
success rat io of 90% wi th  30 successful launches out 
of 32 attempts. 

JULY 19 
NASA and Federal German Ministry for Scientific Re- 
search (BMwF) annqunced the signing of a Memorandum 
of Understanding for cooperation in a program of space 
research on the Earth’s radiat ion belts. The program 
contemplates the placing of a German scient i f ic  satel- 
l i te  in  a polar orbi t  in 1968. 

Primary objective of t h e  program i s  a study o f  the 
Earth’s inner radiat ion belt. Also to be studied are 
electrons in the outer radiat ion zane and solar proton 
events. 

The f i rs t  phase of the program consists of launchings 
of sounding rockets ond bal loon f l ights to test  the in- 
strumentation for the German experiments. 

The BMwF experimenters include scientists from the 
Max-Planck Inst i tute for Physics and Astrophysics 
(near Munich), the University of  K ie l  and the Max- 
Planck Inst i tute for Aeronomy (near Gottingen). 

The sa te l l i te  w i l l  b e  designed a n d  constructed i n  
Germany and launched from the Western Test Range in 
Cali fornia on a Scobt vehicle provided by NASA. 

No exchange of funds between the two organizations i s  
contemplated. Results of the experiments w i l l  be made 
avai lable to  the world scient i f ic  community. 

JULY 20 
The systems test ing of OAO Prototype was completed 
at Grumman Aircraft Corporation (contractor) and the 
spacecraft was shipped to GSFC, The prototype was 
to  be used in connection wi th scheduled ground com- 
plex tests. 

JULY 22 
The National Aeronautics and Space Administration 
announced three organizational chonges a t  Goddard 
Space F l igh t  Center: 

Dr. Harry J. Goett, Director of Goddard, w i l l  become 
Special Assistant to NASA Administrator James E. 
Webb, effect ive immediately. 

Dr. John F. Clark, Director of Science in the Off ice of 
Space Science and Applications, w i l l  become Acting 
Director, Goddord Space F l igh t  Center. 

Dr; John W. Townsend, Jr., Assistant Director of 
GSFC’s Off ice of Space Science and Satellite Appli-  
cations, w i l l  become Deputy Director of Goddard. The 
posit ion of Deputy Director is a new post a t  the Center. 
Eugene W. Wasielewski w i l l  continue as Associate 
Director. 

Dr. Goett, who plans t o  retire from C iv i l  Service next 
July, w i l l  assist  the Administrator i n  carrying out a 
number of inter-agency and intra-agency scient i f ic  
responsibi l i t ies and functions. He w i l l  represent the 
Administrator in discussions on scienti f ic personnel 
before the Federal Counci l  on Science and Technology. 

Dr. Goett was appointed Director of  the Goddard Space 
F l igh t  Center i n  September 1959, after a 25 year career 
in the f ie ld of  aeronautical engineering and astronomical 
research. As Director, he held responsibi l i ty for oil 
of Goddard’s missions and objectives in  the f ie ld  of  
space f l ight  and scient i f ic  and satel l i te programs and 
projects. These include: design and development of  
scienti f ic, communications, and weather satel l i tes; 
sounding rockets; and two world-wide tracking net- 
works for manned and scient i f ic  space missions. 

During Dr. Goett’s tenure as Center Director, same 36 
Goddard sa te l l i te  projects carrying over 100 Scienti f ic 
experiments w e r e  successful ly placed i n t o  orbit. 
These projects also included NASA’s f i rs t  international 
satel l i tes. 

Dr. Goett came to Goddard direct ly from Ames Research 
Center, Moffett  Field, California, where he was Chief 
of  the Ful l-Scale and F l igh t  Research Divis ion from 
1948 to 1959. He has been associated with the tech- 
n ica l  and administrat ive supervision of research in 
aerodynamic and engineering problems encountered in 
f l ight  ever since 1936 when he joined NASA’s Langley 
Aeronautical Laboratory i n  Virginia a s  a project 
engineer. 
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Dr. John F. Clark 
Act ing Director 

Dr. Clark was NASA's Director of Geophysics and 
Astronomy Programs. He served consecutively as 
Chief, lonospherics Physics Programs; Chief, Plane- 
tary Science Programs; and Chief, Geophysics Pro- 
grams (Satel l i te and Sounding Rocket Programs). 

From 1954 to 1958, Dr. Clark served as Head of the 
Atmypher ic  Electr ic i ty Branch in the Atmospheres 
and Astrophysics Division, Naval Research Laboratory. 

Dr. Clark was born in Reading, Pennsylvania, on 
December 12, 1920. He received h is  BS Degree i n  
Electr ical  Engineering (with honors) in 1942 from 
Lehigh University; h is  MS Degree i n  mathematics from 
George Washington University (1946) and his Ph.D. in 
physics from the University of Maryland in 1956. 

JULY 24 
Bermuda Radar transmission faci l i t ies to Cape Kennedy 
were completed. A l l  engineering has been completed 
and orders were transmitted to give the IP Computers 
a t  Cape Kennedy access t o  the high speed Bermuda 
radar data. 

JULY 26 
Robert E. Bourdeau was appointed Acting Assistant 
Director far Projects. 

Dr. John W. Townsend 
Deputy Director 

JULY 27 
The fol lowing announcement was issued by Dr. John F. 
Clark, Act ing Director. 

'Dr. Harry J. Goett built th is Center from i t s  original 
nucleus of some 200 persons into the present vigorous 
and effect ive organization of over 3700 employees. We 
have a distinguished record of thirty-seven successful 
major spacecraft launches in seven years to  l i ve  up to. 
With this in  mind, I hope to  enl ist  the cooperation of 
each of you in working toward the common goal of 
maintaining and expanding Goddard's v i ta l  contribu- 
t ions to th is Nation's space program. Dr. Townsend, 
our Deputy Director, Mr. Wasielewski, our Associate 
Director, and 1 need your fu l l  support. 

"In accordance w i th  act ion of the Administrator on 
July 26, 1965, organization and personnel changes are 
immediately effected a t  t h e  Goddard Space F l igh t  
Center. 

DURING JULY 
The Advanced Orbit ing Solar Observatory received 
approval as a f l ight  program. 

LATE JULY 
The archiving of Nimbus I AVCS and HRlR f i lm  data 
was completed. Work copy negatives and positives, of 
high quality, were on f i l e  t o  f i l l  both AVCS and HRlR 
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data requests. Over 239 requests from various Govern- JULY 29 
ment agencies, academis institutions, foreign users TI ROS Spacecraft Status: 
and cammercial/industriaI concerns have been f i l led 
since October 1964. 1. 

DURING JULY 
Good quali ty data was being received regularly from 
TlROS X. Quali ty data was being received from TIROS 
VI1 and VIII, however, these spacecraft were being 

Re- 
mote pictures from TIROS IX, camera system 2, ex- 
hibited RF interference to  the extent that the pictures 
were i n  the most part unusable. Direct  mode pictures 
was normal. 

DURING JULY 

programmed only on an average of once per day. 2. 

3. 

The second phase of the Remote Operations Experi- 
ments (ROE) to transmit pictures from Wallops and 

ceived a t  both sites were transmitted in  near-realtime. 
Fairbanks to NWSC was i n  process. A l l  pictures re- 4. 

TlROS VII-The spacecraft was interrogated on two 
orbits per day during th is  report period. Five read- 
outs of direct pictures and seven command telemetry 
readouts were recorded. All  spacecraft systems 
functioned normally. The spacecraft has been i n  
orbit  for 769 active days. 
TIROS VII-was interrogated on two orbits per day 
for power consumption purposes. The spacecraft 
was i n  100% sun time. A l l  spacecraft systems func- 
t ioning normally. The spacecraft has been in orbi t  
584 act ive doys. 
TIROS IX-On July 25, 1965, after approximately 
186 days in orbit, noisy pictures were transmitted. 
It appeared that one of the onboard tape recorders 
was malfunctioning. 
TlROS X-As of July 24 TIROS X assumed top 
priori ty and was being interrogated 11 orbits per 

i 

The Orbit ing Astronomical Observatory under Construction 



day. Th is  spacecraft has been i n  orbit  for approxi- 
mately 25 days and has transmitted 1814 usable 
pictures. 

7 

JULY 30 
The Pegasus C Saturn Satel l i te was launched from 
Cape Kennedy a t  about 9:OO am., E.D.T. Prefl ight 
nominal values for the principal elements of the orbit  
and valued for these elements based upon early Mini- 
track data were as follows: 

Prefl ight Values Based on 
Nominal Ear ly Minitrack 
Values Data 

Period (min.) 95 95 
Perigee height (st. mi.) 330 323 
Apogee height (st. mi.) 330 337 
Incl ination (deg.) 29 29 

LATE JULY 
Pictures from 38 orbits of  TlROS spacecraft were trans- 
mitted to NWSC. Although the remote operational ex- 
periment was not complete as an experiment, the anal- 
ysis of  pictures was being performed a t  NWSC i n  a 
manner as planned for the operational system. 

EARLY AUGUST 
Construction of Unif ied S-Bond foci l i t i es  at Carnarvon, 
Australia was proceeding on schedule. The completion 
date of the 30' antenna foundation was advanced to 
September 15, 1965. 

EARLY AUGUST 
A contract was awarded for construction of the Apollo 
85-foot antenna foundation a t  Goldstone, California. 

EARLY AUGUST 
A go-ahead was received for construction of major 
STADAN s i te  faci l i t ies on Madagascar. 

AUGUST 2 
Plans were announced for the instal lat ion of  tracking 
faci l i t ies a t  Corpus Christi, Texas to support Apollo 
missions. 

The equipment w i l l  include the Unif ied S-Band system 
to combine in a single two-way transmission a l l  types 
of communications wi th the three Apollo astronauts. 
Seven dif ferent kinds of communications w i l l  be con- 
ducted simultaneously for Apollo-two more than re- 
quired for Mercury. 

AUGUST 3 
Relay spacecraft operations for 4141 orbit  revolutions 
were as follows: 1151 wideband experiments, 1148 
narrowband experiments a n d 135 demonstrations. 
Transponder No. 1 had been operated for 250 hours 
and 17 minutes over a period of 468 operations and 
Transponder No. 2 had operated for 227 hours and 2 
minutes over a period of 395 transmissions. 

The STADAN recorded 1700 minutes of radiat ion ex- 
periment data. 

AUGUST 3 
The Orbit ing Solar Observatory I I  completed i t s  design 
objectives by operating successful ly in orbit  for 6 
months. L i f e  expectancy was now predicted as mid or 
late November 1965, based on the pi tch gas supply. 
A l l  wheel experiments and the spacecraft continued t o  
operate satisfactori ly. The observatory completed 
over 2800 orbits. b 

AUGUST 3 
NASA announced t h a t  Braz i l  would j o i n  U.S. and 
Argentina space scient ists in studying hemispheric 
weather patterns by launching meteorological sounding 
rockets from Brazi l .  

AUGUST 5 
Explorer X X V l  (EPE-D), launched December 21, 1964, 
successful ly completed 721 orbits and transmitted to 
the STADAN network more than 5200 hours of data an 
trapped part icles and the earth's magnetic f ield. GSFC 
processed and shipped 552 orbits of data (approximately 
4140 hours) to the experimenters for their analysis. 

AUGUST 10 
The Apparatus Div is ion of  Texas Instruments, Inc., in  
Dol las, Texas, was selected for contract negotiations 
expected to  exceed 1 mi l l ion dol lars for development 
of a weather-measuring device to be carried i n  the 
Nimbus B weather satel l i te. 

The experimental sensor, cal led I R I S  for Infra-Red 
Interferometer Spectrometer, w i l l  be designed to col lect  
information on the atmosphere's vert ical temperature 
and woter vapor distr ibution on a world-wide basis. 
Other tasks which the I R I S  can accomplish fromthe 
orbiting Nimbus include the measurement of ozone 
distribution, surface temperatures, and cloud height 
estimates. Nimbus B was scheduled for launching by 
an Atlas-Agena D rocket in  1967 

The ultimate goal of the 15-pound I R I S  is to co l lec t  
suff icient information on the atmosphere's prof i le to  
al low meteorologists t o  accurately g i v e advance 
weather forecasts of two weeks and more. 

AUGUST 11 
Posts for three addit ional Assistant Directors and a 
Chief of Advanced Plans Staff, were announced: 

Herman E. LaGow, Assistant Director f o r  Systems 
Reliabi l i ty; Deputy, Merland L. Moseson; 

Daniel G. Mazur, Assistant Director for Technology; 

Dr. George F. Pieper, Jr., Assistant Director for Space 
Sciences; 

Robert E. Bourdeau, Acting Assistant Director for 
Projects ; 

William G. Stroud, Chief, Advanced Ptans Statt. 

Dr. Michael J. Vaccaro and John T. Mengel continued 
as Assistant Directors. Dr. Vaccaro's post was ex- 
panded t o  include Technical Services as w e  I I as 
Administration. 
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Goddard’s Top Management (from le f t  to right): Robert E. Bourdeau, Assistant Director for Projects; 
Herman E. LaGow, Assistant Director for Systems Reliabi l i ty; John T. Mengel, Assistant Director, Track- 
ing and Data Systems; Eugene W. Wasielewski, Associate Director, Dr. John F. Clark, Acting Director, 
Dr. John W. Townsend, Jr., Deputy Director, Dr. Michael J. Vaccaro, Assistant Director, Administration 
and Technical Services; Wil l iam G. Stroud, Advanced Plans; Daniel  G. Mazur, Assistant Director for 
Technology and Dr. George F. Pieper, Assistant Director for Space Sciences. 

Mr. Mengel’s posit ion as Assistant Director for Track- 
ing and Data Systems remained unchanged olthough 
off ices under him have been strengthened and realigned. 
Mr. 0. M. Covington continued as h is  Deputy, and Mr. 
Clarence A. Schraeder was named Deputy for Projects. 

The changes were designed t o  meet the increasing 
demands o f  advanced space programs by strengthening 
l ines o f  authority a n d  responsibi l i ty a t  t h e  center 
which, in the las t  seven years, successfully launched 
37 major spacecraft. 

AUGUST 11 
The GSFC Data Operations Branch provided computing 
support for the Centaur AC-6 mission. L i f to f f  occurred 
a t  14:31:06 GMT. For that l i f to f f  time t h e  launch 
azimuth was 94.539 degrees. The At las launch was 
nominal and the Centaur burn was successful. 

AUGUST 11 
Four companies were selected to provide feasibi l i ty  
studies for experiments i n  new applications satel l i te 

technology. The resultant contracts w i l l  represent the 
f i rs t  phase of work on experiments and may lead to 
additional study and/or hardware contract ta f l y  on a 
series of Applications Technology Satellites. 

The companies a n d  experiments selected were as 
fol lows : 

The Control Data Corporation, Minneapolis, Minnesota, 
for approximately $45,000 to  examine a technique for 
determining a satel l i te’s orbit  by using only space- 
craft observations. This was essential ly a sel f  con- 
tained navigation system. 

The Phi lco Corporation, Western Development Division, 
Palo Alto, California, for approximotely $50,000 to  
study a device capable of  determining the att i tude of a 
spin stabi l ized spacecraft from star measurements. 

The Be l l  Aerospace Corporation, Buffalo, New York 
for about $47,000 to study an electrostat ic accelerom- 
eter which could provide needed information about the 
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re lat ive m o t i o n  of a gravity g r a d i e n t  stabi l ized 
spacecraft. 

The Electro Opt ical  Systems, Inc., o f  Pasadena, 
California, for  approximately $37,000 to  develop a 
reflectometer experiment designed to measure the deg- 
radation of the optical characterist ics of materials i n  
space. 

AUGUST 16 
Key elements of the Goddard Center were renamed as 
f 01 lows : 

Systems Re l iab i l i t y  Directorate; 
Administration and Technical Services Directorate; 
Tracking and Data Systems Directorate; 
Projects Directorate; 
Space Sciences Directorate; 
Techno logy Directorate. 

AUGUST 19 
A total  of 2238 f i les  of OSOll data have been shipped 
to the experimenters. 

AUGUST 20 
Mariner I V  spacecraft which took the f i rst  close photos 
of Mars, July 14, was s t i l l  transmitting engineering 
and scient i f ic  data as it continued i ts long, 570-day 
orbit around the sun. It was operating properly and the 
signals were strong. 

A t  10:30 p.m. EDT the spacecraft was 163,162,460 
miles from Earth. On i t s  265th day of travel from the 
launch s i te  a t  Cape Kennedy, Fla. it covered about 
365,000,000 miles. It was 8,622,011 miles from Mars. 

Mariner IV's speed relat ive to Earth is 77,331 mph; 
relat ive to  the Sun, 48,323 mph. 

AUGUST 25 
An attempted launching of t h e  050-C observatory 
using Delta 33, was made from ETR at 15:17:00.14 
GMT. Preliminary indications were that the th i rd stage 
achieved less than the required velocity t o  in ject  the 
observatory into orbit. Possible d i f f i cu l ty  was be- 
l ieved t o  be due t o  a delay from the igniter of about 
5 second when it was designed for 6 second init iation. 
Spin-up was reported a t  about 75 rpm. It was reported 
that arms extention and a certain amount of de-spin 
were observed. The spacecraft was not located by 
NORAD after the launch phase. The spacecraft was 
assumed to have impacted in the South Atlantic. 

AUGUST 25 
Explorer X X  has met i t s  design goal after one year's 
operation. 

AUGUST 25 
NASA contracted w i th  Douglas Aircraft Co., Santa 
Monica, Calif., for 15 improved Delta launch vehicle 
upper stages and associated equipment. The f ixed 
price, incentive fee contract was $16,200,000. 

Work was to be performed a t  the Douglas Miss i le  and 
Space System Divis ion a t  Santa Monica. The improved 
Deltas have larger fuel tanks which extend the burning 
time to  400 seconds from 160 seconds for the standard 
Delta. 

Technical direct ion of the Del ta program i s  charged to 
the Goddard Space F l igh t  Center. 

AUGUST 25 
Dr. Siegfried J. Bauer was named Acting Head of the 
Planetary Ionospheres Branch, Laboratory for Space 
Sciences Directorate. Dr. Bauer replaced Robert E. 
Bourdeau, who has been named Acting Assistant Di -  
rector for Projects. 

AUGUST 26 
Good quali ty video data continued to be avai lable from 
the two camera systems of TIROS V I  I, one camera sys- 
tem of TIROSVII I ,  and one camera system of TIROS X. 

AUGUST 27 
Solar simulat ion test of Alouette B was satisfactori ly 
completed a t  Goddard and the spacecraft was returned 
to Canada. 

LATE AUGUST 
Gemini V Mission: August 21, 1965 through August 28, 
1965. 

During the countdown and mission phases the Center 
provided computing support 24 hours a day during the 
entire Gemini V mission. 

The general areas o f  computing support w e r e  the 
fol lowing: 

1. CADFISS testing to  determine the manned f l ight  
network readiness to  support. 

2. Second stage booster track, orbital computation and 
impact point prediction. 

3. Processing of tracking on t h e  Radar Evaluation 
Pod (REP) from NORAD and transmittal of posit ion 
and velocity vectors to  MSC. 

4. Generation of  sk in  track acquisition data on the 
spacecraft for the network radars. 

5. Generation of  acquisit ion information and trans- 
mit ta l  t o  NORAD a n d  S A 0  on t h e  spacecraft, 
booster and REP. 

6. Evaluation of the quali ty of the radar tracking data 
received during the mission. 

7. Support of  the MSC realtime computing system by 
providing checks on such parameters as time to  f i re 
retros, apogee, perigee, etc., and providing other 
information requested by the F l igh t  Dynamics Of- 
ficer, Retrofire Controller and Network controller 
of MSC. 

8. Support o f  miscellaneous requirements by NASA 
Headquarters, Langley, and the Navy for acquisit ion 
type information. 

9. Drive appropriate displays a t  NASA Headquarters 
and MCC at  Cape Kennedy. 
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During renetry of  the spacecraft Goddard passed to  
MSC time to f i re retros and passed on guidance param- 
eters computed by interrupting the White Sands track- 
ing data on direct ion from the F l igh t  Dynamics Officer; 
further passed i n  realtime t h e  landing footprint to 
Fl ight Dynamics Officer computed on the basis of 
White Sonds and Eg l in  tracking data during reentry; 
f inal ly computed an Impact Point and informed MSC 
the trajectory f lown by Gemini V during reentry as re- 
flected by the tracking data was a ba l l i s t i c  or zero 
l i fe  trajectory. 

AUGUST 30 
Negotiations w i t h Ba l l  Brothers Research Corp., 
Boulder, Colo., for procurement of three additional 
Orbiting Solar Observatory spacecraft were announced. 

The contract was expected to be in excess of $12 
mil l ion. 

The three spacecraft w i l l  bring to eight the number of 
satel l i tes contracted far in the OS0 series. Bal l  
Brothers i s  prime contractor. 

Two OS0 spacecraft have been orbited successful ly 
from Cape Kennedy, Fla. The OS0 I, weighing 458 
pounds, was launched March 7, 1962, and transmitted 
data far over a year. The 545-pound OS0 It launched 
February 3, th is year, was s t i l l  operating and returning 
useful data. A third OS0 was launched August 25, 
but due to  an apparent premature ignit ion of the launch 
vehicle’s third stage the spacecraft fai led to  achieve 
orbit. 

The Grand Bahama Bank Southeast o f  Andres is land as 
seen from orbi t ing Gemini V spacecraft. 1 
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AUGUST 31 
Status o f  Data 
August 31 

Orbit 
Picture Tota l  
Total Usable 

Nephanalyses 
Storm Bul le t ins 

(%I 

from Act ive TIROS Satel l i te a s  of 

VI I - V I / /  - I X  - X - 
11,893 8,981 2,672 868 

114,084 84,769 66,580 18,136 
105,225 78,820 61,691 16,467 
(93.0) (93.0) (92.7) (90.8) 

3,634 2,676 5,304 1,037 
5 95 739 891 31 1 

LATE AUGUST 
TlROS was supporting the Gemini V mission ascertain- 
ing weather conditions along the f l ight  path, and pos- 
s ib le  capsule recovery areas. One direct picture over 
Florida from T lROS IX was taken eight minutes before 
Gemini-5 l i f to f f  on August 21, 1965. 

LATE AUGUST 
Procurement action for the operation of a Nimbus Data 
Ut i l izat ion Center (NDUC) for the Nimbus C f l ight  was 
init iated. 

LATE AUGUST Grand Total o f  
A L L  TIROS 
P i c  t ur e s 

A l l  pictures received from o l l  TIROS operating satel- 
l i tes  (VII: 2 cameras; ViI: 1 comera; IX :  direct read- 
outs only; X: camera 1 and directs from camera 2) 
were being transmitted in near reoltime from Wallops 
and Gilmore sites to  NWSC. The coverage provided by 
the wheel mode (TIROS I X )  and a lso by TIROS X to- 
gether wi th  the near realtime transmission of a l l  data 
to NWSC has established sate l l i te  data as a regular 
input t o  the dai ly world-wide weather analysis. 

539,270 

Archival Status of TIROS Photos 

T IROS I -VI  
TIROS VI1 
TIROS V l l l  
TIROS IX  

A l l  usable pictures archived 
A l l  pictures up to  orbit  10,833 (95%) 
A l l  pictures up to  orbit 8,317 (97%) 
A l l  pictures up to  orbit 560 (24%) 

Beacon Explorer-C under test at Goddord 
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L A T E  AUGUST 
Typical  Tracking Operations 

The fol lowing is o summary of STADAN operations for 
the week ending August 30. 

Tracking passes scheduled 2,493 

Telemetry passes scheduled 1,347 
Minutes of telemetry doto recorded 45,098 

Tracking doto messages 2,000 

Sotellites interrogated average dai ly 35 

EARLY SEPTEMBER 
The Douglas Aircraft Co. was authorized the fol lowing 
operational support tosks: 

Determine t h e  feasibi l i ty  o f  modifying one o f  the 
exist ing vehicle service towers at Complex 17 at the 
Eastern Test Range to accommodate the long tank 
f i rst  stage "Improved Deltu" as wel l  os various other 
Delta vehicle configurations. 

Modify, refurbish and provide special test  equipment 
for Western Test Range Complex 75-1 ond associated 

Boat Div is ion of General Dynamics Corporotion. The 
joining of the bow and stern to the midbody of T-AGM- 
20 was begun on September 11, 1965. 

SEPTEMBER 9 
Stotus of construction for Apollo Tracking Stations: 

1. Bermuda-FPQ-6: Contract far construction awarded 
to Vanguard Construction Company for $391,739. 

2. Ascension: Joint Benef ic ia l  Occupancy of JPL  
portion of  foc i l i t y  scheduled for October 6-7. 

3. Aritiguo: Joint Air Force, Navy KSC ond GSFC 
pre-des ign conference held at ETR on September 8-9. 

4. Corpus Christi: Pre-Bidders Conference held wi th 
prospective contractors a t  Corpus Christ i  Septem- 
ber 2. F ina l  hearing on rezoning of Rodd Field 
held in Corpus Christ i  September 10-11. 

5. Guayma, Mexico: Construction bid opening sched 
uled for September 17th o t  Guaymas. 

areas to serve the "Improved Delta." 
6. Madrid: Award of construction contract await ing 

resolution of lond acquisit ion Bids opened June 25th. 

Construction was expected to  begin on the Jupiter 7. Canary Island: A&E Selection Board met in New 

Monitoring System o t  Cornorvon, Austral io after the York, and recommendation forwarded to  OICC, 
GT-5 mission. Madrid, for oction. 

EARLY SEPTEMBER 

SEPTEMBER 7 8. Canberra, Austrolia: Review of design complete 
and comments forwarded to GSFC representative i n  
Australia. Contractor on s i te  for s i te groding and 
other s i te preparotion. 

Members of the House Space Committee agreed on a 
memorial to Dr. Robert Hutchings Goddard, at Clar!c 
University, Worester, Moss. 

SEPTEMBER 9 9. Goldstone: Phase I-Antenna Foundation contract 
awarded with completion date for November. Phase 
11-Design complete and forwarded to  Procurement 

Float-out of the "Vanguard" Apollo tracking ship ot 
the Quincy, Massachusetts, shipyard of the Electr ic 

Ships get ready for Apol lo Space role. 
F i r s t  time on instrumentation ship has 
ever been constructed this woy: Center 
section cut out to be replaced by bigger 
midbody. 
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Divis ion in July. 
by September 15th to maintain schedule. 

Award of contract must be made 

10. Guam: Operation Rm. accepted for Beneficial Oc- 
cupancy. Land lease for communication cable to 
be resolved by 0-TDA. 

SEPTEMBER 15 
A group of French Engineers were a t  the Center in 
connection w i th  the test ing of the FR-I satel l i te prato- 
type which had been shipped to the Test and Evalua- 
t ion faci l i t ies.  

SEPTEMBER 18 
The f i r s t cooperative sounding rocket experiment 
sponsored by NASA and the Netherlands Organization 
for the Advancement of Pure Research (ZWO) was suc- 
ces sfu I I y  conducted. 

The launching a t  Coronie, Surinam (Dutch Guiana), 
was one of four to  be conducted under a memorandum 
of understanding signed in June 1964. 

Object of  the experiment was to measure winds i n  the 
equatorial upper atmosphere by releasing a cloud of 
sodium vapor thot is i l luminated by the 'Sun. Photo- 
graphs of the cloud from several ground points per- 
mitted observers to measure wind directions and speed. 

Personnel from Goddard Space F l igh t  Center, Greenbelt, 
Md.,and the Wallops Station, Va., attended the Surinam 
launching . 

SEPTEMBER 17 
The Orbit ing Geophysical Observatory I spacecraft 
completed i t s  f i r s t  year o f  operation i n  space. Of- 
f i c ia l l y  c lassi f ied a fai lure when a major objective- 
three axis stabi l izat ion-was not achieved, the 1200- 
pound scient i f ic  satel l i te was brought through i t s  f i r s t  
yeor b y  controllers a t  the Goddard Center, in one of 
the unusual "success" stories of the space age. 

Launched September 4, 1964, from Cape Kennedy, Fla. 
into a highly e l l ip t i ca l  orbit, two of the 13 boom-like 
appendages designed to unfold in sequence did not 
deploy as planned. One of these booms apparently 
obscured a sensor which was t o  enable the satel l i te 
to lack on the Earth's horizon for the planned Earth 
stabi l ized orientation. OGO I began to spin at about 
f ive revolutions per minute. 

Faced w i t h  a crippled spacecraft, a team o f  OGO 
experts under the direct ion o f  Wilfred E. Scull, OGO 
Project Manager and Dr. George H. Ludwig, Project 
Scientist, developed a contingency operations plan to 
get as much useful information as possible out of 
their satel l i te. 

By a series o f  ground commands t h e  OGO I solar 
ponels were turned into a favorable Sun angle. Then 
began the problem of working out a program to  make 
the scient i f ic  data being transmitted meaningful to the 
experimenters. 

During i t s  f i r s t  year in  space, OGO's solar panels 
were turned 11 different times to  fol low the Sun as 
Earth traveled around the Sun. The latest "slewing 
maneuver" occurred August 28. It was successfully 
completed after 402 separate commands were issued by 
the OGO Control Center in a period of two and onehalf 
hours. In all, during i t s  f i r s t  y e a r  OGO I obeyed 
19,657 ground commands. 

Although some of i t s  scient i f ic  usefulness was de- 
graded when the Earth-Sun-stabilized orientation was 
not achieved, 16 scient i f ic  papers had been presented 
by experimenters o n  findings of t h e  i r instruments 
aboard OGO. 

SEPTEMBER 23 
NASA announced plans t o  negotiate a contract w i th  
Bendix F ie ld  Engineering Corp., Owings Mil ls, Md., 
for operations and maintenance support for portions of 
the Space Tracking a n d  Data Acquisit ion Network 
(STADAN) faci l i t ies over a two-year period, from Oct. 1, 
1965, through Sept. 30, 1967. The support required 
was a fol low-on t o  services previously being per- 
formed by Bendix Corp. 

The contract cal led far operations and maintenance 
service on a 24-hour seven-day week basis for faci l -  
i t ies  and stat ions of the STADAN system a t  Blossom 
Point, Md.; East Grand Forks, Minn.; Fort Myers, Fla.; 
Goldstone, Calif.; Lima, Peru; Santiago, Chile; Quito, 
Ecuador; and Tananarive, Malagasy Republic. Total 
cost  for the two-year services was estimated at about 
$25 mi l l ion.  

SEPTEMBER 24 
The OSO-ll operated successful ly in  orbit  for 8 months 
and has completed over 3600 orbits. 

Due to  the near depletion of the pi tch gas supply, a 
series of Terminal Operations were started. The satel- 
l i t e  was being maintained at a low spin rate. 

SEPTEMBER 26 
Dr. John C. Lindsay, Associate Chief, Laboratory for 
Space Sciences died. He was Proiect Scientist for the 
Orbit ing Solar Observatory. A John C. Lindsay Memo- 
r i a l  Fund was established a t  Guilford College, North 
Carolina in his memory. 

SEPTEMBER 26 
Relay I1  Communications Satel l i te ended i t s  demon- 
strat ion career by providing a communications l ink in 
opening a text i le exposit ion on t h e  boardwalk a t  
At lant ic City, N.J. 

Senator B. Everett Jordan of  North Carolina spoke via 
the satel l i te from Exposit ion Ha l l  in  opening the week- 
long International Exposit ion of the American Tex t i le  
Machinery Association. Senator Jordan's voice was 
carried b y  land l ine t o  NASA's ground stat ion i n  
Cali fornia Mojave Desert, up to and through Relay I I ,  
down to the stat ion and back to  Atlantic City by land 
line. 
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USNS Vanguard tracking ship 

A t  the t ime of  Senator Jordan's address, 8:20 p.m., 
EDT, t h e  satel l i te w a s  about 4000 miles over the 
Paci f ic  Ocean about 1600 miles west of Panama, mov- 
ing eastward a t  12,000 miles per hour. 

Relay 11, launched on Jan. 21, 1964, has been used in  
thousands o f  tests and experiments and i n  some 40 
pub1 ic communications demonstrations. Many of these 
involved transatlantic and transpacific television news 
transmissions, such as t h e  opening of t h e  Winter 
Olympic games last  year in  Austria, the f i rst  television 
transmission from Japan, the opening of the New York 
World's Fair, and television coverage of the national 
po l i t i ca l  campaigns and elect ion in  1964. 

Relay I I  was in excel lent condition. Relay 1's trans- 
ponders have not been useable since February 1965, 
however, it s t i l l  intermittently responds to  commands. 
It thus cannot be'used for experiments. 

NASA's Majave station, which was the only United 
States ground stat ion equipped to send and receive 
v ia Relay, ceased aperations September 30, 1964. The 
stat ion was t o  be remodeled for use i n  NASA's Appli-  
cations Technology Satel l i te program. 

The Mojave stat ion retained command and telemetry 
capability, however, as did the stat ion a t  Blossom 
Point, Md. Therefore, Japanese and European ground 
stations continued to  work wi th Relay t o  observe how 
long the satel l i te remained operable. In addition, 
radiation experiments carried by Relay I!  were to  be 
conducted on a regular basis t o  provide additional 
information on the Earth's radiat ion belt. 

SEPTEMBER 29 
A contract for expansion of faci l i t ies a t  the Tananarive, 
Madagascar station was signed total l ing about $726,000. 

SEPTEMBER 30 
IMP-B (Explorer X X I )  resumed intermittent operation. 
During the period from 8 to 30 September, approximately 
2200 minutes o f  data were recorded. The average 
"on-time" between recycle periods was 43 minutes 
wi th the maximum continuous 'on-time" being 150 
minutes. A l l  spacecraft systems appeared to be op- 
erating normally wi th the exception of  the battery 

supply. 

LATE SEPTEMBER 
Edmund Habib w a s  placed i n  charge o f  advanced 
planning for t h e  Information Processing Division, 
T&DS. 

LATE SEPTEMBER 
The decision was made to again upgrade the communi- 
cations system at the Madagascar STADAN Fac i l i t y  
for the GT-6 Mission. Three rhombic antennas, a 40 
KW transmitter, and the necessary cabling were to  be 
shipped. Land a t  the s i te  has been cleared and the 
antenna tower located. Th is  effort was on schedule 
and the upgraded system was to  be operational in time 
to support the GT-6 Mission. 

LATE SEPTEMBER 
The second phase of the Early Bird communications 
system tests was underway. These tests involved the 
evaluation of customer reaction to 300 telephone cal ls 
each v ia  satel l i te on sub-cable circuits (600 total) t o  
the United Kingdom, 250 each via satel l i te and cable 
(500 total) to France, and an equal number to Germany 
under similar circumstances. These interviews to be 
completed in late October. The f ina l  results should 
be avai lable during November. Thus, any action the 
future of  the Early Bird system by the Interim Cam- 
mittee may not take place unt i l  December 1965. 

LATE SEPTEMBER 
The OSO-I1 spacecraft completed over 3550 orbits. 
Due to the depletion of the pitch gas supply, a series 
of terminal operations was September 24. Operations 
included (1) spin down to  15 rpm far 15 orbits; (2) 
pitch down t o  -4 degrees; (3) spin u p  to 25 rpm; 
(4) turn on of the Harvard experiment for two orbits; 
(5) raster mode operation for two orbits; and (6) a 
switch from Transmitter No. 2 supply i s  depleted 
which was expected to be about October 8, 1965. 

A total  of 2410 f i les  of production data have been 
shipped to  the experimenters. 

LATE SEPTEMBER 
Nimbus I: The U.S. Geological Survey acknowledged 
several cartographic changes to be incorporated i n  the 
AntarcTic plast ic rel ief  model resulting from Nimbus I 
data. U.S.G.S. requested a l l  AVCS land area photog- 
raphy, in  the form of dodged negatives on 250-foot 
spoo Is. 
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SEPTEMBER 
A l l  picture data received from a l l  operating satel l i tes 
(TIROS VI1 2 cameras, TIROS V l l l  1 camera, TIROS 
X, camera I, and direct from camera 2) continued tobe 
transmitted i n  near reolt ime from t h e  Wallops and 
Gilmore stations to NWSC. The coverage provided by 
the operating TIROS satellites, together wi th the near 
realtime transmission of a l l  data to NWSC, has estab- 
lished satel l i te data as a regular input to the daily 
world-wide weather analys is. 

EARLY OCTOBER 
The erection of the 85-foot TIROS Operational Satel- 
l i te  antenna on Wallops Island was progressing on 
schedule. 

OCTOBER 1 
The Mariner I V  spacecraft, i n  i ts 300th day of flight, 
received a c o m m a n d ,  concluding-possible only 
temporarily-NASA’s longest and most complex deep 
space mission. 

Since launch November 28, 1964, Mariner I V  has trans- 
mitted to Earth nearly 50 mi l l ion  engineering and sci-  
enti f ic measurements on the environment of inter- 
planetary space and in the v ic in i ty  of Mars. 

It f lew past Mars last  July 14, 1965, at an alt i tude of 
61 18 miles, recording the f i rst  close-up pictures of the 
planet’s surface. 

After October 1, when the grolrnd command switched 
the spacecraft’s transmitter from the high-gain direc- 
t ional antenna to the omni-directional antenna, telem- 
etry from Mariner I V  would cease. 

Project of f ic ia ls a t  J.P.L. said the spacecraft was to 
continue transmitting and may renew i t s  radio l ink 
wi th Earth in  1967. 

OCTOBER 1 
Consolidation of unmanned launch act iv i t ies a t  both 
the Eastern and Western Test Ranges under the John F. 
Kennedy Space Center, was announced. Robert Gray, 
formerly Chief of  GSFC’s Launch Operations at Cape 
Kennedy, was named Assistant KSC Director for Un- 
manned Launch Operations. 

A t  the Western Test Range, Lompac, California, the 
part of the Goddard team permanently assigned to that 
and the NASA Paci f ic  Launch Operations Office which 
logist ical ly supported it a lso was placed under KSC 
and supervised by Gray. 

With the consolidation, KSC was assigned the fol low- 
ing unmanned missions: lunar and planetary missions 
for the Jet Propulsion Laboratory; scientific, meteor- 
ological and communications satel l i te missions for 
Goddard; Atlas-Centaur and Atlas- and yhor-Agena 
f l ights for the Lewis Research Center; lunar missions 
for Langley; and interplanetary and scient i f ic  satel- 
l i te  missions far the Ames Research Center. These 
missions w i l l  be launched by the new unmanned launch 
directorate. 

The transfer of staff  and functions included 107 C iv i l  
Service personnel of  the Goddard launch operations 
team a t  Cape Kennedy and 22 more members of  the team 
from the Paci f ic  Launch Operations Off ice moving under 
KSC. These 129 C iv i l  Service personnel were respon- 
s ib le for a combined government-industry operation in- 
volving more than 1600 industr ial contractor personnel 
a t  the Eastern and Western Test Ranges. 

Goddard Launch Operations compiled an impressive 
record of  47 successes out o f  55 launched assigned 
to it. 

Original ly a 20-man uni t  cal led the Vanguard Opera- 
tions Group, the team was transferred from the Naval 
Research Laboratory to  NASA when it was founded i n  
October 1958. I t s  f i r s t  launch f o r  NASA was on 
February 17, 1959-the Vanguard II satel l i te to  study 
cloud cover. 

The Goddard Team had launched more than hal f  of  
a l l  NASA satel l i tes. Rangers, Mariners, Tiros, Echos, 
Explorers, Nimbus, Relays, and Syncams were among 
the payloads launched by th is group. Also launched 
by Goddard were the world’s f i rs t  privately owned 
satel l i te, the American Telephone and Telegraph Co.’s 
Telstar, and the world’s f i rst  commercial satellite, 
the Communica’tion Satel l i te Corp.’s “Early Bird.w 

Launch vehicles fired by the Goddard team included 
the Delta which achieved successes in 30 out of  33 
l ift-offs. The thrbe-stage Delta had 22 straight orbital 
successes and i n  1963 Goddard’s Delta launch team 
received NASA’s Group Achievement Award. 

Atlas-Agena launches made possible t h e  longest 
f l ights in space history. Mariner I V  photographed Mars 
in July after 312-million-mile flight. Mariner II flew 
near Venus in  1962 and three Ranger spacecraft madr 
close-up photographs of the Moon. 

OCTOBER 5 
Administrator James Webb presented NASA’s Excep- 
t ional Scienti f ic Achievement award t o  Dr. Les l ie  H. 
Meredith; and Dr. William Nardberg, GSFC scientists. 

OCTOBER 8 
Astronaut James McDivit t  and Dr. Paul Lowman, Jr., 
meeting at Goddard discussed the results of the terrain 
photography experiments from Gemini fv  spacecraft. 

OCTOBER 8 
Representatives of the US. National Aeronautics and 
Space Administration and the U.S.S.R. Soviet Academy 
of Sciences reached two satisfactory understandings in 
discussion on space cooperation in New York. 

The f i rs t  understanding reaffirmed the exist ing agree- 
ment for the exchange of  weather satel l i te data be- 
tween Washington and Moscow. lt was understood by 
representatives of both sides that satel l i te data was 
expected to be avai lable an a continuing basis from 
both sides within a few months. Meanwhile, the dai ly 
and useful exchange of conventional weather data was 
to continue. 
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Tracking Station at Carnarvon, Australia 



Model of Radio Astronomy Satel l i te 

The second step was a new agreement for the prepara- 
t ion and publication of a joint review of research in 
space biology and medicine i n  the two countries. This 
agreement provided for a joint Edi tor io l  Board and for 
full cooperation by both sides in the preparation of 
materials avai lable in the two countries, the selection 
of, authors, and the publication of their work, probably 
in two or more volumes. The agreement was to go into 
effect automatically in the absence of objection from 
either s ide wi thin two months. 

OCTOBER 8 
NASA asked the Communications Satel l i te  Corporation 
to provide communications satel l i te services i n  support 
of tracking and data acquisit ion needs for Project 
Apollo. The faci l i t ies are to be i n  operation by the 
fa l l  of 1966. 

OCTOBER 9 
Al len M. Ludington, Deputy Chief of the Procurement 
Div is ion died. 

OCTOBER 13 
The Telecomputing Services, Inc., of  Panama City, 
Colifornia, was selected for negotiations leqding to a 
two-year contract far computer operations and data 
processing services a t  t h e  Goddard Space F l igh t  
Center. 

When negotiations were completed, the cost-plus-award- 
fee contract was expected to exceed $4 mil l ion. An ' 

option in  the contract for an addit ional year would 
increase the cost by $2 mil l ion. 

The contractor was to  be responsible for broad scale 
computer operations and programming in various Goddard 
divisions and laboratories. Emphasis of the procure- 
ment l ies in the Information Data Processing Divis ion 
and Data Systems Divis ion in  which t h e  heaviest 
traffic of scient i f ic  satel l i te data and manned space 
f l ight  support computing was centered. 

OCTOBER 14 
A t  06.11.55 a.m. PDT OGO-C was launched. The 
Thrust Augmented Thor injected the satel l i te into an 
e l l ip t i ca l  orbit  signif icantly higher than nominal, wi th 
an apogee of 850 nmi., a perigee of 231 n.mi. and an 
orbital period of 105.1 minutes. 

The TAT experienced soft-shutoff as a result of L O X  
depletion and the Agena velocity meter ini t iated cutoff 
of the Agena engine to  terminate the ascent phase. 

MID OCTOBER 
The OSO-ll had completed over 3870 orbits. Predic- 
tions were that t h e  observatory would continue to 
function into the month of November and would have o 
l i fe  span of 9 months or more. A l l  spacecraft systems 
except the back-up tape recorder continued io perform 
normally. 

MID OCTOBER 
The equipment instal lat ion was proceeding rapidly on 
the f i rs t  Apollo Insert ionAniection Ship, the Vanguard 
at Quincy, Mass. 

MID OCTOBER 
Headquarters approval was received for the construc- 
tion of additional faci l i t ies at the STADAN tracking 
station, Fairbanks, Alaska to support scienti f ic and 
application satel l i te pragroms. Approval was also 
given for the construction of Apollo S-Band equipment 
at Antigua, West Indies, and t h e  construction of  
manned space f l ight  network wing to be added to the 
Deep Space Trocking Fac i l i t y  at Madrid, Spain ond 
Canberra, Australia. 

OCTOBER 18 
The f i rs t  meeting of the committee appointed to nego- 
tiate a contract between NASA and COMSAT Corp. far 
communications satel l i te services i n  support of the 
Apollo project. 

OCTOBER 19 
The quick reaction capabil i ty of the sounding rocket 
project was ut i l ized to  cover sounding racket observa- 
tions of Wallops Island and one from the White Sands 
Missi le Range. The f i rs t  was on ultraviolet experi- 
ment (4.142 NA) launched a t  20002 f r o m  Wallops 
Island, Va. The second comet observing rocket was 
4.146 DS launched at 20352 from White Sands. 
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OCTOBER 21 
* The last  Ikeya-Seki comet observing Aerobee 4.164 UA 

was lounched from Wallops Island, Va. at 16002. The 
experiment scanned the comet head and ta i l  twice. 
Data w a s  also obtained of t h e  sun's corona. Re- 
portedly th is shot wos the best of three sounding 
rocket experiments to observe the Ikeya-Seki comet. 

OCTOBER 22 
Dr. P. H. Fang a Goddard researcher .discovered that 
s i l icon solar ce l l s  damaged b y  electron radiat ion 
could be completely recovered any number of times 
when subjected to high temperatures for a period of 
time. 

Dr. Fang, a physic ist  in the Thermal Systems Branch 
of the Spacecraft Technology Division, presented his 
results at a Photovoltaic Specialists Conference. 

As a typical example of his laboratory results, Dr. Fang 
cited t h e  case o f  an N-on-P (negative-on-positive) 
s i l icon solar ce l l  which exhibited about 11 percent 
efficiency in  converting sunlight d i rect ly into useful 
electr ical voltage. The eff iciency of  this ce l l  was 
reduced to  about eight percent when it was bombarded 
by electrons of a two mi l l i vo l t  energy level. 

Dr. Fang was able to recover the fu l l  eff iciency of th is 
ce l l  b y  heating i t  t o  a temperature o f  390 degrees 
Centigrade for about 15 minutes. This same ce l l  was 
recovered similarly after several successive exposures 
to electron radiation. 

LATE OCTOBER 
Following completion of pre-launch activi t ies, OGO-C 
was launched at 06:11:55 hours PDT on October 14, 
1965, from Pad 75-1-1 of Western Test Range; it has 
been o f f i c ia l l y  designated as 1965 81A (OGO-11). 
After inject ion o f  OGO-II into a n  e l l ip t i ca l  orbit, 
signif icantly higher than nominal because of anomaly 
(absence of guidance during powered ascent) in the 
Western Electr ic (WECO) Vehicle Guidance System, 
the supply of argon gas in the Att i tude Control Sub- 
system (ACS), sized t o  provide stabi l iz ing torques 
for OGO-II for a fu l l  year, was being used a t  a much 
higher rate than anticipated. The suppiy of  argon gas 
became exhausted within ten days during which OGO-ll 
was operated i n  both ACS Mode 2C (sun-acquisition, 
E deg/sec rotat ion about the pt ich (Y)  axis) and Mode 
3, (earth stobilized, normal operating mode) in an ef- 
fort t o  conserve gas. Scienti f ic data were obtained 
satisfactori ly i n  both modes. Seventy percent of the 
experiments were operable in Mode 2C. 

Fol lowing the loss of argon gas, OGO-ll, operating in 
Mode 3 eventually was unable to  maintain lock on the 
sun, which resulted in a condition of under voltage on 
October 24 (experiments automatically turned off). 
The avai lable power in  OGO-ll improved in  the period 
between the evening of October 24 and October 29 so 
that experiments were turned on during Revolution 211 
on October 29 and operoted with the observatory i n  
commanded Mode 3 un t i l  the evening of October 30. 

Comet Ikeya-Seki on November 2, 1965 
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OCTOBER 31 
Status of Data from Active TIROS Satellites 

Orbit  
Picture Total  
Total Usable 

Nephanalyses 
Storm Bullet ins 

(% ) 

Grand Total of 
a l l  T IROS 
Pictures 

Archivol Status 

TIROS I -VI  
TIROS VI1 
TIROS V l l l  
TIROS I X  

NOVEMBER 1 

X - V I /  - VI//  - I X  - 
12,789 9,865 3,408 1,741 

118,214 90,891 67,295 36,930 
108,843 84,298 61,922 34,103 
(92.1) (92.7) (92.0) (92.3) 
3,650 2,745 5,304 2,647 

610 769 89 1 633 

569,031 

A l l  usable pictures archived 
A l l  pictures up to orbit  11,327 (89%) 
A l l  pictures up to  orbit  8,571 (87%) 
A l l  pictures up to  orbit 627 (19%) 

The OSO-ll Observatory wos placed in a stowed op- 
erational mode. It operated successful ly for 9 months 
and completed over 41 00 orbits. Terminal operations 
were completed early in  October due to the pending 
depletion of pitch and spin gos supplies. A t  the re- 
quest of the University of Minnesoto, the spin rate 
was maintained at about 8 RPM from completion of 
terminol operation un t i l  November 1. A t  that time, a 
fino1 pi tch correction was mode and the observatory 
spun up to normal spin rote (30 RPM). When the space- 
craft was placed in stow mode, a l l  spacecraft systems 
were performing normally except the back-up tape 
recorder. 

EARLY NOVEMBER 
The Orroral STADAN Station, Canberra, Austral ia be- 
came operational. The 85-foot antenna system was 
scheduled to support space f l ight  missions including 
those previous Iy supported from the Woomera Station. 
Telemetry acquisit ion a t  Woomera was discontinued 
as of November 1, 1965. 

EARLY NOVEMBER 
The Unif ied S-Band pedestal instal lat ion was com- 
pleted a t  Carnorvon, Australia. The alignment of the 
ontenno was scheduled to begin November 8. The f i rst  
shipment of electronics arrived on s i te  on November 5, 
1965. 

A t  Guam, the Unif ied S-Band system instal lat ion had 
been completed, system instal lat ion had been com- 
pleted, and system tests were being performed by the 
contractor. Off ic ia l  acceptance tests were scheduled 
to begin the f i rst  week of January 1966. 

NOVEMBER 6 
The GEOS satel l i te was launched using the DSV-3E 
Improved Delta launch vehicle for the f i rs t  time. The 
15 second delay squib used on the GEOS mission and 
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scheduled for use on a l l  subsequent missions using 
the X-258 motor was fu l l y  qual i f ied prior i o  the GEOS 
launch. 

NOVEMBER 8 
Dr. Harry J. Goett, former director of NASA's Goddard 
Spoce F l igh t  Center, began his new duties as director 
of advanced technology for plans and programs at the 
Western Development Laboratory of Phi lco Corp., 
Polo Alto, California. Dr. Goett hod been o special 
assistant to NASA Administrator Jomes Webb prior t o  
accepting the new post. 

The posit ion was a new one, and was part of a staf f  
reorganization a t  WDL aimed a t  "penetroting new areas 
of future space octivi t ies," The Phi lco div is ion in- 
valved in such projects as  NASA's Mission Control 
Center, in  which it was systems integrator, and DOD's 
communicotions satel l i te program, for which it was 
the prime contractor. Dr. Gaett's of f ice w i l l  have com- 
plete responsibi l i ty for marketing, engineering and 
technical planning. 

NOVEMBER 9 
During the Northeastern power fai lure a l l  NASCOM 
Network c i rcui ts through New York C i ty  were lost ex- 
cept one voice c i rcui t  t o  London which was made good 
using emergency faci l i t ies of  IT&T. Area affected by 
th is c i rcu i t  i o s  s were: Newfound land, Bermuda, 
Canary Island, Europe, South Afr ica and South America. 
Contoct w i th  a l l  except Bermuda and South America 
was establ ished within 40 minutes by using the God- 
dard to  London back-up route through Australia. Serv- 
ice to Bermuda, Newfoundland and the South American 
stations were not restored un t i l  November 10, 1965. 

NOVEMBER 10 
The Zeni th Radio Corporation, Chicago, I l l inois, was 
selected for contract negotiations to develop and con- 
struct a prototype vidicon camera system to be inte- 
grated with an X-ray telescope for Advanced Orbit ing 



CHRONOLOGY 1965 51 

Solar Observotory (AOSO) spacecraft. The contract 
was estimated to be in  excess of $500,000. 

navigational studies ond other studies of rodio propa- 
gation ond gravity gradient. 

The prototype vidicon system to  be developed by Zenith 
w i l l  be designed to convert X-ray telescope experiment 
findings into v is ib le pictures which would be trans- 
mitted by the AOSO to  ground stations. 

NOVEMBER 15 
F i r s t  laser reflections from GEOS-1 were detected at 
3:48 a.m. Returns were detected both by photographing 
signal display on on osci l loscope ond by using the 
signal pulses to stop o d ig i ta l  range counter. 

NOVEMBER 18 
The IQSY (International Quiet Sun Yeor) Sotellite wos 
launched from Wollops Island on Thursday, ot about 
11:48 p.m., E.C.T. Prefl ight nominal values for the 
principal elements of the orbit  and values for these 
elements obtained from o n  orbit  based upon eorly 
Minitrack data are as follows: 

Pref l ight  Values Based on 
Nominal Ear ly  Minitrack 
Values Data 

Period (min.) 102 101 
A cooperotive agreement w a s  signed under which Perigee height (st. mi.) 437 44 1 

rocket project to obtoin meteorological information. lncl inotion (deg.) 60 60 
The project provided for cooperation in  obtaining wind, 
temperature and other meteorological information be- 
tween 40 and 100 kilometers by rocket soundings using 
the acoustic grenade technique. The experiments were 
to be conducted from the Brazi l ian launch range at 
Notal. 

NOVEMBER 15 

Brazilian-United States would continue i t s  sounding Apogee height (st. mi.) 633 549 

l 8  
Laser tracking flashes from Explorer X X l X  (Geos A)  
were recorded a t  Goddard and olso at Blossom Point; 
Rosman, N.C., Edinburg, Texos; the Coast and Geo- 
dr i i c  Survey stat ion at Bel tsvi l le,  Moryland; and the 

MID NOVEMBER 
GSFC equipment and personnel to conduct the GT-7/ 
MSC-4 Laser Experiment were en route t o  Ascension 
Island. 

NOVEMBER 17 
It was announced that a tracking and telemetry stat ion 
to  support Application Technology Satellites would be 
established at Toowoombo in eastern Austral ia near 
Brisbane. The stat ion w i l l  support the ATS satel l i te 
program. Mult iple experimental and scient i f ic  payloads 
aboard these Spacecraft w i l l  serve for satel l i te com- 
munications ond televis ion transmission, meteorological 
studies including pictures of the Earth's cloud cover, 

Smithsonian Astrophysical Observatory stat ion at 
Organ Pass, New Mexico. These flashes were the 
f i rs t  from the spacecraft since it wos oriented properly. 

NOVEMBER 24 
The 85-foot antenna system no. 2 a t  Rosman, North 
Carolina was accepted. 

NOVEMBER 28 
The ISIS-X satellites, Alouette II and Explorer XXXI,  
DME-A, were launched from the Western Test Range a t  
11:48 pm., EST. Preliminary values of posit ion and 
velocity vectors o t  in ject ion based on radar tracking 
data were furnished by the Manned F l igh t  Operations 

Boom 
o f  

Deployment Test 
REA Antenna 
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Division. Pr incipal  elements of the orbits were as 
fo II ows: 

Ear ly  
Minitrack 

Pref l ight  Values Data for 
Nominal Eased on Explorer XXXI, 
Values Alouette I1 DME-A 

Period (min.) 121.4 121.4 121.4 
Perigee height 

(km.) 500 501 501 
Apogee height 

(km.) 3000 2983 2984 
Incl ination 

(deg.1 80 80 80 

France's FR-7 spacecraft i s  prepared for test ing in the Dy- 
namic Test Chamber at Goddard. The FR-I i s  designed to 
study propagation o f  very low frequency waves as we l l  as 
irregulari t ies in the distr ibution o f  the ionosphere. 

NOVEMBER 30 
A group of amateur astronomers working on a luna. . 
research project reported to have observed unusual 
color glows on the Moon and made photographs of the 
phenomenon. 

The group told NASA it saw the color i n  the crater 
Aristarchus during a four-hour period before dayl ight 
Nov. 15 through a 16-inch telescope at Port Tobacco, 
Maryland. 

The observation was a culmination of a 16-month v ig i l  
by members of a "Moon-Blink" team from Annapolis, 
Md. The team made two ptevious confirmed sightings, 
including one in the crater Alphonsus last year, but 
they were much shorter and were not photographed. 

The team, operating under a NASA conrract, developed 
the instrument from an ideo conceived by Dr. James B. 
Edson, technical assistant to the Associate Adminis. 
trntor for Advanced Research and Technology. 

The contract was handled through the Goddord Center. 

LATE NOVEMBER 
A paper by Ness and Behonnon enti t led "Magnetic 
Storms in  the Earth's Magnetic Ta i l "  showed that 
there were correlations between magnetic f ie ld changes 
observed in  the to i l  of the magnetosphere and changes 
observed on the surface of the earth. Compressions of 
the ta i l  and the drawing out of additionol l ines of force 
into the to i l  were mechanisms that might helpexplain 
th is phenomena. 

LATE NOVEMBER 
The instal lat ion of t h e  Nimbus g r o u n d  stat ion in  
ULASKA was completed, except for t h e  MRlR bi t  
synchronizer and the PCM teletype output device. 
L imited checkout of the equipment had been completed 
and instal lat ion personnel were returning to Goddard. 

LATE NOVEMBER 
Three instruments to  be used on the current GT 7/6 
f l ights were designed by the Astrophysics Branch and 
bu i l t  by the Experimental Fabrication and Engineering 
Division: 

Spectrograph attoched t o  a Hasselblad 500C f l ight  

An adaptable lens which converts the camera lens into 

Optical f i l ter  adapters. 

camera w i th  a sighting device. 

a monocular w i th  an aluminated reticule. 

EARLY DECEMBER 
Detector equipment for GT 7/MSC-4 Laser Communica- 
t ion Experiment was instal led on the telespectrograph 
at Ascension island, and checked out. Weather pre* 
vented f ly-by tests o f  radar slaving accuracy, but 
ground tests showed system performing satisfactori ly. 
The argon ion laser to  be used as a pointing beacon 
for the astronaut was operated. Laser passes tenta- 
t ively assigned to  Ascension to occur during orbits 46, 
62, 91, and 164. Alternate passes were in orbits 120, 
135, and 193. 
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EARLY DECEMBER 
TIROS X a n d  VI1 supported t h e  Gemini mission. 

DECEMBER 2 
Dr. Hugh Latimer Dryden, 67, Deputy Administrator 
died of cancer. He held that posit ion since the estab- 
lishment of NASA. 

DECEMBER 4 
Launch of the GT 7/6 mission (GT 7 l i f to f f  14.30 EST) 
was according to the GSFC Data Operations Branch, 
"the most perfect ly executed a n d  nominal launch 
witnessed." Inserted into an 87/177 n.mi. orbit the 
astronauts then performed a stat ion keeping series of  
maneuvers to f l y  formation on the booster. Goddard 
simultaneously tracked the booster and the spacecraft 
and indicated the separation distance between the two 
vehicles to be a few miles for over 2 revolutions. P 
maneuver was then performed raising perigee of the 
spacecraft to 120 n.mi. which changed i ts period, ant 
caused the booster to phase out ahead of the spacecraft 

The Ti tan I I  booster tracked by Goddard reentered 
13:30Z on December 7 in  the 42nd revolution. A new 
phenomena was observed. The booster on entering the 
atmosphere breaks up as v isual ly observed by the 
M lLA  s i te  during GT-4. One fragment of the booster 
developed l i f t  a n d  skipped out of t h e  atmosphere 
across the NORAD radar s i te  at Trinidad where it was 
tracked and reentered in the Atlantic Ocean. The main 
Dortion of the booster reentered i n  the South Pacific. 

DECEMBER 6 
The French VLF satel l i te FR- I  was launched from the 
Western Test Range at about 4:05 p.m., EST. Pre- 
f l ight  nominal values and the principal elements of the 
orbit were as follows: 

Pref l ight  Values Basedon 
Nominal Ear ly Minitrack 
Values Data 

Period (min.) 100 100 
Perigee height (km.) 735 744 
Apogee height (km.) 740 773 
lnc l  inat ion (de$.) 76 76 

DECEMBER 14 
The further development effort on the Advanced Orbit- 
ing Solar Observatory (AOSO) was cancelled. 

Development of  AOSO was begun i n  November 1963. A 
contract was negotiated w i th  Republic Aviat ion Cor- 
poration, Farmingdale, N.Y., w h i c h subsequently 
merged w i th  Fairchi ld Hi l ler  Corporation, to develop a 
1450-pound satel l i te capable of accurately point ing 
250 pounds of instruments a t  the sun. Scienti f ic in- 
struments were being developed to study a broad range 
of solar radiation emitted from specif ic locations on 
the solar disc. 

The spacecraft cancel lat ion was ordered because of  
hudgetary considerations. Through F isca l  Year 1966, 

$39,000,000 had been budgeted for AOSO program. 
Some of the $24.9 mi l l ion  appropriated in F isca l  Year 
1966, however, were expected to be recoverable. 

MID DECEMBER 
The Experiment Engineering Branch was the f i rst  t o  
occupy Building 21. 

MID DECEMBER 
From December 4 to December 18 the Center.provided 
computing support for the GT-7/6 mission. The areas 
of support for which Goddard was responsible per- 
formed without incident. The network was Green. The 
two sets of remote s i te  computer programs (40.8 ki lobit ,  
2 ki lobit ,  and low speed TTY)  for GT-7 and GT-6 per- 
formed flawlessly. CADFISS ran smoothly pref l ight 
and postf l ight. The GT-7 a n d  GT-6 second stage 
boosters were successful ly tracked to splash. Skin 
track point ing data on both spacecrafts and boosters 
was transmitted to the Network. A l l  the computer up- 
dates to  the spacecraft prior to reentry were checked 
by Goddard including the times to fire retros for the 
spacecrofts. The reentry ond impact point computa- 
tions performed by Goddard were fed direct ly to MSC 
for backup . 
In  summary GT-7/6 a new mission conceived in No- 
vember and executed in  December requiring a con- 
siderable Goddard effort t o  tailor the network to  support 
two manned vehicles simultaneously in  a rendezvous 
exercise, was successful ly supported by Goddard i n  
a l l  required areas. 

DECEMBER 15 
A t  8:26 am., GT 6 was launched at Cape Kennedy. A t  
2:27 p.m., EST, 185 miles above the Paci f ic  Ocean, 
two orbiting Gemini spacecraft drew within 10 feet of  
one another for the start of a six-hour 'formation" 
flight. Man's f i rst  rendezvous in space had been ac- 
complished. The entire GT 7/6 mission was supported 
by GSFC's NASCOM and the Center-managed Manned 
Space F l igh t  Tracking Network. 

The tracking station a t  Hawaii  radioed that they were 
standing by i n  case the astronauts wanted to  consult 
w i th  the ground. 

"There just seems to be a lot  of traffic up here, that's 
all," Astronaut Walter M. Schirra said. 

For Astronauts Frank Borman and Jim LoveII, the 
".visit" must have been a blessed relief. Far 11 days, 
the two astronauts had been dri f t ing through space in 
their t iny capsule, able to  move no more than a few 
inches of f  their seats. 

There was unfeigned exhi larat ion in Borman's voice 
when-as Gemini 6 inched in  to wi th in s i x  feet of h is  
spacecraft-he radioed the message: "We have company 
tonight." 

After s ix hours of close formation flight, during which 
a l l  four astronauts took turns maneuvering near and 
around the other craft Gemini 6 pulled away a few 
miles, and the astronauts sett led down for a night's 
sleep. 
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DECEMBER 16 
t Brazi l  successful ly launched the f i rst  sounding rocket 

from i ts  Natal Range. The launching was conducted 
by the Brazi l ian Space Act iv i t ies Commission (CNAE). 

Instrumentation for the rocket payload and the telem- 
etry ground support equipment w a s  constructed by 
Brazi l ian technicians of the Goddard Space F l igh t  
Center. 

DECEMBER 16 
While Astronauts Frank Borman, Jr., and Jim Love l l  
looked on i n  their GT 7 spacecraft Astronaut Walter M. 
Schirra fired the GT 6 retrograde rockets and dropped 
swif t ly  away from Gemini 7 to begin reentry. A t  10:29 
am., Gemini 6 splashed down into the Atlantic, 12 
miles from the carrier Wasp, the prime recovery ship. 
It wos over for Schirra and Stafford. Borman and Love l l  
s t i l l  had three more days to go. 

DECEMBER 18 
Gemini 7 fol lowed Walter M. Schirra a n d  Thomas 
Stafford's blozing reentry through the earth's otmosphere 
to splash down on schedule a t  9:05 a.m. 

The journey of 5,149,400 miles ended 7.6 miles from 
the carrier Wasp. Astronauts Frank Borman and Jim 
Lovell-dirty, exhausted, bearded and beaming-were 
taken aboard the recovery ship by helicopter. After 14 
days of weightless confinement in  the equivalent of 
the front seat of a Volkswagen, the two astronauts 
walked steadi ly through the welcoming crowd t o  the 
ship's s ick  bay to begin days of verbal and medical 
debriefing. 

DECEMBER 19 
Robert E. Bourdeau, former Head, Planetary lono- 
spheres Branch, Laboratory for Space Sciences, Space 
Sciences Directorate was appointed Assistant Director 
for Projects. Concurrent wi th Mr. Bourdeau's appoint- 
ment, Dr. Siegfried J. Bauer w a s  appointed Head, 
Planetary Ionospheres Branch. Dr. Bauer continued 
t o  serve a s  Acting Head of t h e  Upper Ionosphere 
Section. 

DECEMBER 30 
NASA Administrator James E. Webb presented the 
NASA Exceptional Service Medal to John T. Mengel, 
Goddard's Assistant Director for Tracking and Data 
Systems, in ceremonies held at the Manned Spacecraft 
Center, Houston. 

The ci tat ion read in part: ". . . for his outstanding 
contributions to the mastery of space f l ight  as dem- 
onstrated by the development and operation of world- 
wide networks for tracking, data acquisit ion and com- 
munications in support of NASA space programs, manned 
and unmanned, scient i f ic  and applied, and for leader- 
ship i n  the development of the basic operational con- 
cepts that have resulted i n  eff icient program support 
by these faci l i t ies as recently evidenced in  the Gemini 
V I  and VI1 rendezvous space flights." 

END OF DECEMBER 
The Tiros Project  Review 

Completed 2% years of useful operation of TIROS VI1 
including IR and Electron Temperature. Both I R  and 
ET data were no longer required after 2 years operation. 

Completed 2 years of useful operation of TIROS V111. 

Improved dai ly world-wide coverage from 30% to 90%. 
In January 1965 TIROS VI1 and VIl l  yielded an average 
total  of 225 pictures per day for approximately 30% 
earth coverage. With launch of TIROS I X  an average 
of 480 pictures per day yielded approximately 90% 
earth coverage. 

Completed study of a TIROS satel l i te in  a highly ec- 
centr ic orbit, simulating synchronous altitude. 

Completed study and project development plan of a 
TIROS satel l i te containing HR lR  for nighttime coverage. 

Launched TlROS IX-f i rst  wheel spacecraft. 

Establ ished and demonstrated centralized telemetry data 
processing for TIROS including att i tude determination. 

Terminated use of PMR CDA stat ion without loss of 
system effectiveness and at considerable savings. 

Modified TIROS OT-1 for sun-synchronous orbit. 

Launch TIROS X into near perfect sun-synchronous 
orbit. 

Establ ished and demonstrated system t o  relay a l l  
TlROS picture data t o  GSFC a n d  subsequently to 
NESC. This resulted in halving the time from receipt 
of  picture and analyses to dissemination to real time 
users. Also it established TIROS data as a regular 
and required input to the dai ly global weather analysis. 

Administrater James E. Webb (right) presents NASA's Ex- 
ceptional Service Medal to John T. Mengel, Goddard's as- 
sistant Director for Tracking and Data Systems. 
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In  summary, TIROS has evolved a system which was 
being used operationally and was prepared to launch 

OT-3 to  f u l f i l l  data requirements un t i l  in i t iat ion of the 
TOS system. * 

TlROS LAUNCHINGS AND PERFORMANCE 
(Active Spacecraft) 

TI ROS 

VI1 

V l l l  

I X  

X 

Launch 
Date 

6/19/63 

12/2 1 /63 

1/22/65 

7/2/65 

Useful 
TV L i f e  

925 days as 
of 12/31/65 

791 days as 
of 12/3 1 /65 

343 days as 
of 12/31/65 

182 days as 
of 12/3 1 /65 

Useful To ta l  
IR L i f e  Pictures 

730 days as 11 8,214 
of 6/19/65 

- 90,891 
CAM-1 APT 

4074 

67,295 

- 36,930 

Status of data from active TIROS satel l i tes: 

IX  - VI11 - VI I - 
Orbit 13,693 10,748 4,144 
Picture Total  122,328 101,300 67,930 
Total  Usable 112,689 93,804 62,533 

(%I (92.1) (92.6) (92.1) 
Nephanalyses 3,683 2,825 5,306 
Storm Bul let ins 630 794 89 1 
Grand Total of 

a l l  TIROS 
Pictures 602,091 

X 

2,611 
54,832 
50,937 
(92.9) 
4,229 

752 

- 

Archival Status: 

TIROS I - V I  - A l l  usable pictures archived 
TlROS VI1 A l l  pictures up to orbit 11,921 (87%) 
TlROS V l l l  A l l  pictures up to orbit 8,996 (84%) 
TIROS I X  A l l  pictures up to  orbit 1,254 (30%) 

END OF DECEMBER 
During the year members of the Goddard Staff received 
the fol lowing recognitions: 

NASA HONORARY AWARDS 

Excep tiona I Scienti f ic Achievement 

Dr. Les l ie  M. Meredith, Chief, Laboratory for Space 
Sciences, for assembling and directing an outstanding 
group of space scientists who have signi f icant ly ad- 
vanced our Nation’s knowledge and understanding of 
the space environment. For originating mission con- 
cepts and specif ic payloads on Explorer and Observa- 
tory spacecraft. 

Dr. William Nordberg, Assistant Chief, Laboratory for 
Atmospheric and Biological  Sciences, for the develop- 
ment o f  a highly intr icate infrared imaging system 

Sensors 

Two wide angle TV, two 
I R  systems, 1 ETP 

Wide angle TV and APT 

Two wide angle TV 

Two wide angle TV 

Special 
A ccompl ishment 

Hurricane coverage 
special IR study for 
Horizon Sensors 

Hurricane coverage 
direct picture readout 
operations 

Wheel mode successful; 
dai ly world-wide cover- 
age accomplished; 
QUOMAC and Horizon- 
sensing camera trigger 
successful 

Hurricane coverage 
sun-sync. orbit 

which has contributed greatly to man’s knowledge of 
the. earth’s surface a n d  atmospheric surroundings 
thereby enhancing the interpretation of meteorological 
and geodetic phenomena. 

Group Achievement Award 

The Syncom Group, for outstanding teamwork and group 
effort in  the planning and execution of the Syncom 
Program which has signif icantly advanced the posit ion 
of the United States as the leading nation in  the f ie ld  
of s a t e  1 I i t e  communications. Alfred J. Babecki, 
Richard M. Buckingham, Robert G. Chaplick, Joseph P. 
Corrigan, Robert J. Darcey, Richard A. DeMarco, Don V. 
Fordyce, George H. Harris, Richard T. Hibbard, Alton E. 
Jones, Paul Karpiscak, George G. Kronmiller, John 
Larson, Kenneth R. Mercy, Howard A. Miller, Ann M. 
Pravoncha, Dr. Joseph W. Siry, Harry E. Tetir ick, 
Carl A. Wagner, Forest H. Wainscott, John B. Zegalia. 

PRESIDENTIAL CITATIONS FOR ECONOMY 
ACH I EVE MEN TS 

The OGO Experiment Quali f icat ions Group 

Theodore C. Goldsmith, Willard E. Jackson, Frank T. 
Jones, Donald A. Krueger, James W. Kunst, Earl R. 
Moyer, Richard P. Puffenberger, James H. Shisler, 
Calvin F. Showalter, Aubrey T. Smith, Jan M. Turkiewicz, 
John H. Wolsh. 

lndividua I Employee Achievement 

Herman S. Kaufman, Faci l i t ies Engineering Division; 
Lawrence R. Shipp, Fac i l i t ies  Engineering Division; 
James A. Sterhardt, Spacecraft Integration and Sounding 
Rocket Division. 
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Arthur 5. Flemming Aword 

Dr. Robert Jastrow, Director, Goddard Inst i tute for 
Spoce Studies, f o r  continuous research concerning 
various aspects of nuclear theory and i n  particular the 
concept that there exists a very short repulsive force 
between nucleons inside t h e  attract ive forces that 
holds nuclear matter together. This concept i s  generally 
referred to as t h e  "Jastrow hardcorepotential" and 
represents an essential step forward in  the understand- 
i ng of nuc lear-nuc leon interaction. 

John Adam Fleming Aword 

Dr. Norman F. Ness, Laboratory for Space Sciences, 
for his experiments aboard Explorers 18 and 21 which 
increased our knowledge and fundament01 understand- 
ing of the geomagnetic field, the interplanetary mag- 
netic f ie ld and the interaction of the solar wind with 
the earth and the moon. 

Best Technical Paper 

Dr. Raymond C. Woddel, Consultant, Spacecraft Tech- 
nology Division, Paper tit led: "Radiation Domoge to  
Solar Cells on Relay I and Relay 11." 

Awards for Patentable Inventions 

Otto E. Berg and W. Merle Alexonder, Micro-Part icle 
Impact S e n s i n g  Apportus; Vincent J. DiLosa and 

Charles R. Laughlin, Diversity-Locked combining 
System; Harold Shopiro and William F. Hardgrove, Omni- 
Direct ional Anisotropic Molecular Trap; Joseph G. 
Hoynos, Interconnection of Solar Cells; John N. Libby 
and Harry D. Moore, Reversible Ring Counter; Victor R. 
Simas; Optimum Pre-Detection Diversi ty Combining 
System; Frank A. Volpe and Benjamin G. Zimmermon, 
Sun Tracker. 

Invention Award 

A. Guy Eubonks and Ronald E. Hunkeler, Spacecraft 
Technology Division, Foamed-in-place Ceramic Re- 
fractory lnsu lat ing Material. 

NASA Group Achievement Award 

The Goddard Launch Operations Division, for out- 
standing achievement and signif icant contributions to 
mankind's understanding and use of space by conduct- 
ing the world's most successful launch operation pro- 
gram for orbiting unmanned spacecraft. 

The Sounding Rocket Group, for exceptional technical 
achievement i n  creating, expanding, and operating the 
NASA sounding rocket program; for developing the 
program on an international basis in close cooperation 
wi th m a n y foreign nations thereby supporting the 
world's scient i f ic  community, fostering international 
goodwill, and emphasizing the role of  the United Stotes 
as a champion of the peaceful use of space. 
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GODDARD SPACE FLIGHT CENTER 

AUTHORED STUDIES 

TECHNICAL NOTES 

JANUARY 

0-2588 Cone, "Quadrature Formulae for the fl and <I, 

D-2614 Bernier, R., Hoffman, R., Timmins, A., and 
Powers, E., "Solor Simulation Testing o f  an 
Earth Sotell i te a t  Goddord Space F l igh t  Center." 

FEBRUARY 

D-2612 Maeda, K., 'Diffusion of Auroral Electrons in the 
Atmosphere." 

D-2627 Smith, G. D., "Flyback Voltage Regulator." 

MARCH 

D-2682 

D-2692 

D-2646 

APRIL  

0-2732 

D-2752 

MAY 

D-2667 

D-2756 

D-2758 

Spafford, M., Wiock, A., and Woodman, "The Rocket 
Interferometer Tracking (RI T) System." 

Musen, P., "On the General Perturbations o f  the 
Position Vectors of c Planetary System." 

Ludwig, G. H., "The 0 r b i t i  n g Geophysical 
Observatories." 

Lehnert, R., Rosenbaum, B., "Plasma Effect  on 
Apo I lo  Re- En try Communi cotion. " 
Korvin, W., Steckel, J., "A Vert ical Test Range 
for Antenna Radiotion Measurements." 

Bissel l ,  E., "A Standard Telemetry Package for 
N i  ke- Apache Vehi cles." 

Nagy, J., "Fl ight  Vibration Data from the Scout 
X-258 Racket Motor." 

Rogers, L., Hepler, D., "Constant Amplitude 
Variable Phase Filters." 

JUNE 

D-2534 Bandeen, W. Halev, M., Strange, I., "A Radiation 
Climatology in the V is ib le  and Infrared from the 
TIROS Meteorological Satellites." 

0-2822 Ferris-Prabhu, A., "PADE Approximont Calcula- 
t ion o f  the Singularity in the Magnetic Suscepti- 
b i l i t y  of on ls ing Square Lattice." 

0-2826 Fitz, J., "Solid State, Sequential Comer0 Trigger 
Circuits." 

D-2851 Allison, L., "The lnterpretotion of TIROS Radi- 
ation Data for Practical Use in Synoptic Weather 
Analysis. " 

D-2852 Carpenter, L., "Computation of  General Planetary 
Perturbations, Port II, A C o m p a r i s o n  of 
Components. " 

JULY 

D-2789 Obayashi, T., 'Magnetosphere and I t s  Boundary." 

D-2798 COSPAR, "Goddard Space Fl ight  Center Contri- 
butions to the COSPAR Meeting, May, 1964." 

0-2825 Thornwall, J., "Analog to D ig i ta l  Converter for 
the 5-57 Ion-Chamber Experiment." 

D-2874 Stassinopoulos, E., "A Computer Program to 
Calculate Ar t i f i c ia l  R a d  i a t  i o n  Be l t  Decoy 
Factors . " 

D-2888 Priester, W., Rosenberg, J., "Extragalactic Radio 
Sources. ,, 
Henry, V., McDonald, M., "Television Tests wi th 
the Syncom I1 Synchronous Communications 
Sate1 I ite." 

D-2918 Mahoney, M., Quann, J., "Visual Presentation of 
the Motion and Orientation of  an Orbit ing Space- 
craft (OGO). 

D-2952 Creveling, J., "Signal-to-Noise Ratios in Magnetic 
Recording." 

D-2911 

D-2759 Wagner, C., "Determination o f  the E l l ip t i c i t y  of  AUGUST - 
0-2880 Vonbun, F., "Apollo Entry Tracking: A Shipborne the Earth's Equator from Observations on the 

Dr i f t  of the Syncom II Satellite." Uni f ied S-Band Interferometer System." 
0-2766 Stark, K., White, A,, "Survey o f  Continuous Loop 

Recorders Developed for and Flown on Meteor- 
ologi cal Sotel lites." 

0-2893 Granick, N., Stern, J., "Material Damping o f  
Alumini m by a Resonant-Dwell Technique." 

0-2917 Tomboulian, D., "The Determination of  Absolute 
Photon Fluxes and Applications to Calibrat ion 
Procedures in the lOOA and 300A Range." 

D-2790 Obayashi, T., 'Corpuscular Streams Related to 
Solar M-Regions." 

D-2940 Conrath, B., "A Survey of  the Methods Developed 
for the Inversion of  the Radiat ive Transfer Prob- 

0-2791 Talwar, S., "Hydromagnetic Stability." 

D-2819 Studer, P., "Development of a Sealed Brushless 
DC Motor." i lem for Planetary Atmospheres." 
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0-2963 Looney, C., Carlson, D., “Coverage Diagrams D-3052 Talwar, S. P., “Two-Stream Instabi l i ty  in Gravito- 
for X-Y and Elevation-Over-Azimuth Antenna t ing Plasmas with Magnetic F ie ld  and Rotation.” 
Mounts.’ 

D-2964 Mcllwraith, N., Lind, D., ’The Pressure Prof i le NOVEMBER 

D-2842 Karras, T. J., “Equivalent Noise Bandwidth of a Rocket Payload after Nose-Cone Ejection.” 

Analysis from Transfer Functions.” 
SEPTEMBER 

D-2919 Kobren, L., ’Effects of Electron Radiation on T V  
Lens Components.” 

0-2939 Langebartel, R. G.,  “Two-Center Problem Orbits 
as Intermediate Orbits for the Restricted Three- 
Body Problem.” 

D-2992 Liwshitz, M., Singer, S., “Thermal Escope o f  
Neutral Hydrogen and I t s  Distribution in the 
Eorth ’s Thermosphere.“ 

D-3000 Morakis, J., “Bandwidth Optimi zotion in Fre- 
quency Shift Keying.” 

Turkiewicz, J., Fueschsel, C., Martin, R., Piazza, 
F., Krueger, V., ”Electronic Integration of the 
UK-1 International Ionosphere Satel l i te.”  

D-3001 

OCTOBER 

D-2984 Goldstein, J., Adler, I., ”Absorption Tables for 
Electron Probe Mi  croanalys i s .” 

D-3002 Bahiman, H., ”Membrane Analysis o f  Pressurized 
Thin Spheroid Shells Composed o f  F la t  Gores, 
and Application to Echo 11.” 

0-3008 Bauernschub, J., “Me c h a n  i s m for Spacecraft 
Optical Instrumentation.” 

D-3009 Theon, J., Nordberg, W., “On the Determination 
o f  Pressure and Density Profi les from Tempero- 
ture Profiles in the Atmosphere.” 

0-3020 Harrison, E. R., ”Equation of State of Matter a t  
Supernucl ear Density . * 

0-3033 Shapiro, H., ”A Mass Spectrometric Analysis of 
DC 704 Diffusion-Pump O i l  Fragmentatibn.” 

D-3050 Rabinovich, H., ”Partial Wave Calculation of the 
Diatomic Molecule IHeH)” 

DECEMBER 

0-3051 Talwar, S. P., “Volume and Surface Instabil ity in 
SI i d in g P I a sm a s . ” 

D-3084 Musen, P., “On the Numerical  Theory o f  Satel l i tes 
wi th Highly Inclined Orbits.” 

0-3108 Serlemitsos, P., “An Invest igat ion of the Intensi- 
t ies  and Charge Composition of Low Energy 
Electrons a t  Bolloon Altitudes.” 

TECHNICAL REPORTS 

APRIL 

R-215 Samuelson, R. E., “Radiative Transfer in a Cloudy 
Atmosphere.” 

R-217 Langebartel, R., “L iouvi l le ’s Equation and the 
-n- Body Problem. ” 

R-266 Busse, J., Leffler, M., “Compendium of Aerobee 
Sounding Rocket Launchings from 1959 through 
1963.” 

SPECIAL PUBLlCATlONS 

SP-74 Thekaekara, M., “A Survey o f  the Li terature on the 
Solor Constant and the Spectral Distribution of 
Solar Radiant Flux.” 

SP-80 “IEEE-NASA Symposium on Short-Term Frequency 
Stabi Ii ty.“ 

SP-87 “Proceedings of the Apollo Uni f ied S-Band Tech- 
n ica l  Conference.” 

SP-89 “Observations from the Nimbus I Meteorological 
Sate1 t i  te.” 



A P P E N D I X  B 
THE G O D D A R D  M I S S I O N  AND CAREERS F O R  

YOUNG SCIENTISTS AND E N G I N E E R S  
Discussed By 

Dr. John F. Clark 
Acting Director, Goddard Space Flight Center 

The Goddard Space Flight Center is the first 
U. S. Laboratory devoted entirely to the investi- 
gation and exploration of space. The Center is 
responsible for the complete development of 
experiments in basic and applied science on 
orbiting spacecraft and sounding rockets. Our 
work includes a s t r on o m i c a 1, geophysical, 
weather and communications satellites which 
orbit in that region of space between the earth 
and the moon known as cislunar space. We also 
manage the Delta launch vehicle, a world-wide 
communications network, and two world-wide 
Tracking and Data Acquisition networks serving 
manned and unmanned spaceflight missions. 

By virtue of its extremely wide variety of 
activities and responsibilities, Goddard is one 
of the few installations in the world which is 
capable of conducting a complete space science 
mission from theory through experiment con- 
ception, design and construction; satellite de- 
sign, fabrication, testing, launching, and track- 
ing; and data acquisition, reduction, analysis, 
interpretation and, m o s t important of all, 
reporting. 

Our present capabilities can be best charac- 
terized by their diversity. Substantial numbers 
of our people are engaged in scientific studies 
in systems engineering, in the development of 
advanced technology for flight spacecraft and 
their associatedground systems, and in the tech- 
nical and administrative management of our 
projects. 

Our scientific staff, one of the largest  groups 
of space scientists in the free world, is con- 
cerned primarily with the scientific disciplines 
of magnetic fields, energetic particles, iono- 
spheres and radio physics, planetary atmos- 
pheres, meteorology, interplanetary matter, 
solar physics, and astronomy. Of all the scien- 
tific experiments flown in spacecraft by the 
United States, approximately one-third have been 
conceived, designed, and built by Goddard sci- 
entists. These experiments were selected in open 
competition from proposals made by domestic 

and foreign scientists in universities, industry, 
and other Government laboratories. Meanwhile 
the Center has had the management responsi- 
bility for more than half of the earth satellites 
launched by the NASA. Some of these space- 
craft have been designed and built by Goddard 
engineers and technicians; for example the Inter- 
planetary Monitoring Platform (IMP). For other 
spacecraft, we have gone to industry, either as 
prime contractor, as in the case of the Orbiting 
Astronomical Observatory, or as our own prime 
contractor, as in the case of Nimbus. 

Thus, our program provides much of the basic 
scientific data essential to a better understand- 
ingof ourplanet, of the solar system, and of the 
universe. At the same time, necessary technol- 
ogyis being developed for space flight projects, 
manned and unmanned. Our activities provide 
for and require considerable interaction among 
many scientific and engineering disciplines, such 
as physics, astronomy, geodesy, geology, mathe- 
matic s, astrophysics, electronics, mechanics, 
and aerospace engineering. 

The regions of space being studied by our 
scientists can be divided into five general areas. 

The first of these includes the planet Earth, 
with its associated atmosphere, ionosphere, and 
magnetosphere. Within this entire region the 
magnetic field of earth is dominant over that of 
the sun, andin collaboration with the earth's at- 
mosphere acts as a protective shield to prevent 
a major portion of the outside radiations and par- 
ticles from reaching the surface of the earth. 

The second study area is known an inter- 
planetary space. It is separated from the near- 
earth region by the magnetopause, the outer edge 
of the earth's magnetosphere. Within the inter- 
planetary space, phenomena are controlled by 
the sun, and are essentially independent of any 
influence of. the Earth. 

The third area concerns the sun itself, the 
"mother" s t a r  of our solar system and the source 
of virtually all of the energy which reaches Earth. 

B- 1 



The fourth area of study includes the other 
large bodies in the solar system, that is our 
moon and the other planets, 

The fifth aid last area includes the remainder 
of the vast universe, specifically the stars of 
our own galaxy, other galaxies, and interstellar 
matter, as disclosed by the electromagnetic ra- 
diation emitted or absorbed by these objects, 
Thus, this scientit'ic research is yielding new 
knowledge about the earth and its extended at- 
mosphere and magnetosphere; the sun and its 
influence on the earth and other planets; physical 
life, its origins and fundamental nature; andRbout 
the universe itself, its history and evolution, 

In our search for this new knowledge we use 
a variety of scientific satellites. Since 1958 we 
have launched over thirty major scientific 

satdlites, These are, in fetct, orbiting labora- 
s which allow us in conduot extended sbser- 
ns beyond the Earth's ~ t ~ s ~ ~ ~ r e ,  

we p k n  to orbit si 
about the moonfor more ~ ~ e n s i v e  s ~ ~ e ~  ofths 
interplamtary space beyond the 
and of the m~netospher ic  tail 
awayfrom the Earth in the direction oppositve to 
that of the sun, We have also launched an aver- 
age of more than one hundred sounding rockets 
each year, primarily to increase our Emowledge 
of that interesting portion 
phere which lives below s 
above balloon altitudes, and 
instruments which axe deetined for m w s  
pensive satellite and space probet flights. 

dard include: 

- 

Scientific satellite projects managed by God- 

PROJECT 

Orbiting Solar Observatory 

Orbiting Astronomical Observatories 

Interplanetary Monitoring Platform, 

Radio Astronomy Satellite 
(IMP) 

Atmospheric Structure Satellite 

Swept Frequency Topside Sounder, 
and Fixed Frequency Topside 
Sounder 

Orbiting Geophysical Qbservatory 

Energetic Particlea Satellite 
International Satellites 

Ariel - m/uS 
Alouette - ISlS-X 
FR-I - French 
San Marco - Italian 
ESRB (now under development) 

Electron Penaity Profile Probe 

OBJECTIVE 

Studies of electromagnetic radia- 
tion from the sun. 

Telescopic stellar observations 
in the ultraviolet spectrum. 

Retailed measurements of the cis- 
lunar environment, 

Investigate radio emissions in 
space at frequency ranges not 
detectable by ground-based radio 
observatories, 

Study of composition, density, 
pressure and temperature of 
earth's upper atmosphere, 

Studies of upper ionosphere, 

Broad scale geophysical studies en- 
compassing radiation belts, ionosm 
pheric phenomena, and magnetic 
fields, 

Radiation and magnetic fields. 
To provide caoperativve experimntal 

capabilities in sgwe to the Inter-. 
national scientific community, 

Zonoapheric electron c o n c ~ n t r ~ t i ~ n  
and radis wave pr  
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The majorityof these satellites are launched 
' from the Atlantic or Pacific Missile Ranges. 

Their orbits vary from circular to highly ellip- 
tical, and from equatorial to polar, as required 
by the objectives of the mission. 

Another very important area of interest as 
far as this Center is concerned is the Applica- 
tions Satellite program. We are learning very 
rapidly how to better our daily lives with the 
help of orbiting satellites. 

TIROS and Nimbus are Goddard-managed 
meteorological satellites. Thus f a r  we have 
launched 11 TIROS satellites with such reliabil- 
ity that the environmental science services ad- 
ministration has adopted the TIROS operational 
system (TOS) for regular weather prediction 
purposes. We are now concentrating our mete- 
orological research and development activities 
on the Nimbus satellite, which is more versatile 
because of its larger size and its three-axis 
stabilization which directs its cameras contin- 
uously toward the Earth. Also, Nimbus cameras 
have a higher resolution that those used in 
TIROS, and infra-red radiation sensors are used 
at night to record cloud formations. 

In the area of Communications satellites, 
Goddard helped develop Echo, the passive com- 
munication balloon, and Relay and Syncom, which 
amplify and rebroadcast radio signals back to 
Earth. The Syncom concept has been employed 
in Early Bird, the commercial satellite of the 
Communications Satellite Corporation. 

Another very important function is Goddard's 
role as the hub of virtually all of NASA's track- 
ing activities. Indeed, without telemetry, com- 
mand and control, our unmanned spacecraft 
would be silent pieces of orbiting hardware, and 
our astronauts would be beyond the reach of ithe 
thousands who support each mission. 

Perhaps the major use of the Goddard- 
managed communications net is the flow outward 
from the control center to the remote stations, 
and thence to the spacecraft, of the commands 
and instructions, sometimes in voice, but more 
usually in digital codes, that insure safety and 
proper functioning of man, spacecraft, andall  
its complex systems and instruments. 

Three trackingand data acquisition networks 
support NASA's missions: the manned space- 
flight network (MSFN) , the satellite tracking and 
data acquisition network (STADAN), and the Jet  
Propulsion Laboratory's deep-space network 
(DSN). This world-wide system thus serves 
both manned and unmanned satellite cis-lunar 
and deep-space missions. 

Each mission generates its own peculiar re- 
quirements with respect to timeliness of data, 
distances of data transmission, and geographical 
coverage requirements. Some flights, particu- 
larly manned missions, require that all infor- 
mation be gathered and centrally displayed in 
"real-time". Others require that each station 
be able to inform the next as to the predicted 
spacecraft position. Still others require control 
of telemetry sequences based upon specific 
events suchas solar flares o r  magnetic storms. 
In the case of a weather satellite, proper com- 
mands "tell" it when to take pictures of storms 
and when to transmit the pictures to stations on 
the earth. 

Goddard supports our astronauts with a world- 
wide net of tracking stations that link the precious 
cargo to the mission control center in Houston 
and to the recovery fleets deployed on two oceans. 

Gemini involves not only a two-man capsule 
but also, on rendezvous missions, an Agena tar- 
get vehicle, thereby imposing adual tracking re- 
quirement on the stations. Moreover, Gemini 
astronauts are able to exercise considerable 
control over their orbital path in long-duration 
missions. In terms of information handled, the 
equipment used in the Gemini network absorbs 
some 40 times the amount generated by Mercury. 
Gemini capsule measurements of 275 telemetry 
items alone are three times those of Mercury. 

For Project Apollo, the requirements placed 
upon us in the tracking area have been further 
increased. Here we must support three vehicles 
or  modules which will perform major and com- 
plex maneuvers on missions that will extendfor 
8 to 14 days. This must be done not only in earth 
orbit but also between the earth and moon, in 
orbit around the moon, and landing on the moon, 
as well as during the complex return to earth. 

An air and sea armada will support the track- 
ing of Project Apollo. Currently we have five 
instrument-laden Apollo ships in various stages 
of modification and eight C-135 aircraft which 
are being modified to serve as Apollo Range 
Instrumented Aircraft. 

The ships and aircraft will be dispersed 
around the globe to keep tab on all crucial phases 
of the Apollo mission. They will track the Saturn 
V/Apollo liftoff from Launch Complex 39 at 
Kennedy Space Center and will followthe rocket 
through separation of its three stages. 

These ships andplanes willbe in contact with 
the Apollopilots when the spacecraft is inserted 
into earth orbit; they will follow the spacecraft 
through as many as three revolutions until it is 
injected into its lunar trajectory. These same 
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ships and aircraft will again take up their as- 
signed stations to monitor and provide com- 
munications links with the Apollo command 
module during the final phases of its return to 
earth. This is just one example of our effort in 
the area of Apollo tracking. 

This then is our mission. It is obvious that 
such a broad and extensive program on the fron- 
tiers of science and technology requires the work 
of many minds and many hands as well as ma- 
terials, equipment, and energy. It is obvious 
also that no one organization could possibly do 
the whole job. The Space Act directs that NASA 
enlist the resources of the nation and provides 
many special authorizations, such as grant 
authority to universities, provision for detail of 
qualified personnel from the military services, 
support of NASA activities through use of facili- 
ties of the Department of Defense and other 
agencies, and so forth. About 90 percent of the 
appropriations to NASA are spent outside the 
agency. Thus the NASA program is conducted 
by a great university-industry-government team 
working cooperatively toward common ends. 

NASA itself was created by the assembly of 
existing governmental groups with some addi- 
tional growth. The nucleus was the 8000 em- 
ployees of the former National Advisory Com- 
mitteefor Aeronautics with a budget of approxi- 
mately $100 million in 1957. To these were 
added the Vanguard and upper air research 
groups from the Naval Research Laboratory and 
the Development Operations Division of the Army 
Ballistic Missile Agency which had launched 
Explorer I, the first U. S. Satellite. The facili- 
ties of the Jet Propulsion Laboratory of the 
California Institute of Technology were trans- 
ferredfrom the Army, and this laboratory is now 
operated under contract with NASA. The total 
NASA budget jumped to $300 million in 1959, to 
$1.2 billion in 1962 and to $5.3 billion in 1966. 

However, our most precious resource is our 
employees. Considered as a whole, NASA em- 
ployees fall into three roughly equal groups: 
32 percent professional scientists and engineers; 
31 percent administrative technician, and cleri- 
cal personnel, and 37 percent trades and craft 
personnel. This approximate balance has de- 
veloped and persisted over many years. 

When a young scientist or engineer who is 
well trained in the fundamentals enters NASA, 
whatever his field of science or branch of engi- 
neering, he has many doors open to him. He 
may specialize ina  wide variety of fields. Guided 
by his education, abilities, and interests, we 
offer to him and give financial support for ad- 
vanced graduate courses appropriate for his 

further career development. These courses 
usually yield academic credit toward graduate 
degrees, whether taught on a university campus 
or by NASA professionals accredited as uni- 
versity instructors. In addition, research work 
done for NASAin line of duty may be used as the 
basis for graduate dissertations. 

We are also anxious to enable our staff to 
obtain professional recognition for outstanding 
work in their respective disciplines. This has 
several aspects. One is the very basic matter 
of public recognition of research and develop- 
ment contributions. In many activities, both 
public and private, this'is made difficult in that 
publications are either anonymous or bear only 
the name of the chief of the project or the head 
of the organization. Here at goddard we have a 
tradition of many years standing, of listing the 
name and title of each significant contributor. 
This may, and often does, occur even during the 
first year of work for NASA of a fresh bacca- 
laureate graduate. Such public recognition has 
a marked stimulating effect on productivity. 

Closely related to this is our practice of hav- 
ing young researchers give lectures on their 
work before public or specialized technical audi- 
ences, and at professional society meetings. We 
pay for their attendance at professional meetings, 
not only to read technical papers, but also for the 
cross-fertilization of ideas which occurs during 
infor mal discussions. 

- 

We invite outstanding national and interna- 
tional authorities to lecture at Goddard on ad- 
vanced topics and to engage in informal seminar 
discussions with our scientists and engineers. 
Finally, we recognize special achievement in a 
variety of ways. Among these are nominations 

special awards by professional societies and 
awards, both honorary and monetary, by the 
Federal Government. We in NASA have been 
quite successful in capturing many such awards. 
These recognitions are both appreciated by those 
deserving and stimulating to those striving for 
recognition. 

And what is your part in this important and 
exciting effort? Fabricating hardware? Nego- 
tiating contracts? Operating the tracking net- 
work? T e s ti n g meteorological satellites? 
Conducting experiments in X-ray astronomy? 
Whatever your job, you play an important role 
in our productive team of administrators, tech- 
nicians, engineers and scientists who know that, 
truly, in the words of Dr. Robert H. Goddard, 
"It is difficult to say what is impossible for the 
dream of yesterday is the hope of today and the 
reality of tomorrow." 
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